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NOTE.— References to Insects and Fungi are indexed under the headings 
‘““ Insects’? and ‘‘ Fungi’’ only, to Weeds under the heading ‘‘ Weeds ' 
only, and to Diseases of Animals under ‘‘ Diseases of Animals ’’ only. 


Editorial Notes are indexed under the subjects to which they refer. 
To avoid confusion in reference the term ‘‘ Ministry ‘ "is used throughout, 


with a very few necessary exceptions, although the word ‘‘ Board ’’ may appear 
in the text. 


Accounts, see Book-keeping. 


PAck 
Abbiss, H. W.: Problems Facing South-Western Broccoli Growers .. 1152 
Acts of Parliament, see also Ministry of Agriculture and Fisheries : 

Agricultural Returns Bill ae ay me ee 106 

Wages (Regulation) Act, god 4h ate .. 105,505 

Railway Fires Act (1905) Amendment Act, 1923 rs aa 391 

Agricultural Advisory Committee for ete and Wales... 363 , 939 , 947 

Census, 1925 $e 987 

Agricultural Council for England . ee 58, 363 Ae 
Agricultural Development : County “Agricultural Committees = 

~ Economics : Study and Teaching of 036 

:, Index Number 7,115,293,311,413, 596 ,608, 706, 801, 896 , 993, 1086 

< Organisers : Conference of, at Cambridge GX 308 , 622 

Policy of the Government... ee 793,898,989 
Agricultural Returns and Statistics, England and Wales : 
Agricultural Census, 1925 uF = is 987 
fs Returns Bill sth oi + 106 
ee Production in 1923 (Part II, 1928)... aes Hd 109 
i ,, 1924 (Part IT, 1924)... ee 1081 
Acreage under rae and Number of Livestock in 1924 care 

1924) ate . 505, 598, 974,976 
Acreage, Hops "598 

Prices and Supplies of ‘Agricultural Produce in 1923-24 ‘(Part TI, 

1923) i 310 
Agricultural Tribunal of Investigation : Final Report a i 305 
Asricultural Wages, see Wages. 

Agricultural Workers : see Labour. 
Agriculture Abroad (see Countries concerned) : 
Allen, A. D.: National Milk Publicity Council We. pe aa 1000 
Allotments, see Small Holdings and Allotments. 
Allsebrook, A. : Educational Effort at an Agricultural Show... Ade 161 
Ammonia, see M anures., 
Amos, Arthur: Ensilage ... bee ce oa 718 ,827 , 1046 ,1124 
Ancient Koman Agriculture ~) a a3 ep 893 
Animals, see Livestock. 
Apples, see Fruit. 
Arable Farming and Short Term. Leys _... 23 Sie re 14 
,, land in Scotland: Maintenance ... i + :. - 744 
Argentina : International Dairy Exhibition, 1924 ... RE a3 205 
Ashby, A. W. 
Farm yikes Budgets m2 $s oi ny 812,902 ,996 
Insolvencies among Farmers ... eae Ee 130 
Study and Teaching of Agricultural Economics — cy te 236 
Australia : Wheat Pools in oa . ate ite 20 
B, §.E.: Establishing a Tuberculosis-Free Dairy Herd... ... 188,396 


Bacon, see Meat. 
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Badger : PAGE 
Habits and Life History ee es 5 cc is 572 
Home Range of the ... an = cs re oe i81 

Bangor Agricultural College: New Building eke oat ane 89 

Bankruptcy : Insolvencies among Farmers a ne ia 130 

Basic Slag, see Manures. 

Bath and West Show: Small Holdings Competitions ie a 495 

Batten, H. Mortimer : 

Badger : Habits and Life History ... oe sar xe 572 
Home Range of Wild Animals aR ba ee By’ 177 
Lapwing = ie Bae coe ACA + ye 663 

Bear, E. M.: Methods of Orchard Soil Management "63 a 166 

Beef, see Meat. 

Bees : Examination and Certification of Apiaries ... Rae a 394 
Spraying Fruit Trees with Arsenate of Lead a danger ... ass 201 

Beet, see Sugar Beet. 

Belgium : . 

Exhibition at Heysel-Laeken (Brussels) os 498 
International Congress on Technical Education in Agriculture Pe 886 

Berkshire : 

Clean Milk Competition : Pe oe oe aS 684 

Instruction in Clean Milk Production is 392 

Short Course in Clean Milk Production at University College, 
Reading... cs 879 

Birds : i 
Blackbird : Food and Feeding Habits ... ay se iP 182 
Lapwing ; i ie ne of 663 

Blackbird : Food and Feeding Habits 182 


Bond, J. R.: Monthly Farm Notes 76, 186, 223, 282, 379, 482, 582, 667, 770, 
869, 962 ,1057, 1157 
Book-keeping : 


Development of Agricultural Costings in Denmark ved bis 23 
System of Farm Costing: Treatise... + aay as 982 
Borlase, W.: Agricultural Education in Cornwall ... a 442 
Bread : Home-grown Wheat for Bread-making eae st ; 608, 714 
British Empire Exhibition : 
Agriculture and Horticulture at the ... ot a sab 9 
Agricultural Research Exhibits at the ... ait ies oer 118 
Conference on Agricultural Co-operation at ... “ ... 518,530 
Dairying at the re Ft awe iG a ro 211 
Ministry’s Exhibit, 1925... wae so be Fe 991 
Model Allotment at the se on a Fes 215 
Model Demonstration of Power Farming ae df sae 3 
Rat Exhibit at Wembley a ee ae iG 691 
British Flour Millers’ Research Association — a 1130 


», Sugar Beet Society : Deputation to the House of Commons ae 112 
Broadcasting : 


Agricultural Information ee a 513,606 , 950 

Fortnightly Broadcast Talks to Farmers oe ie ides 697 

Minister’s Wireless Message to Farmers eet wk aus 697 

Rat Destruction in a Sei is nae ap 97 
Broccoli : 

French Packing Station He one te rae 266: 

Problems of Growers of, in Cornwall . a ue io 1152 
Brooks, F. T. : Silver-leaf Disease of Fruit Trees as et =i 954 
Brown, E. T.: Artificial Lighting of Poultry Houses oe sth 578 
Budgets of Farm Workers ie 812 ,902 ,996 
Buildings : For Dairy Farms, including Fittings and Equipment 341 


Butter, see Dairying 


Cabbages, Cow ... ee see 2% bee a ies 188 
~ Manuring for ... ae se er =a 192 
California : Foot-and-Mouth Disease LYE Mae fy a oe ine 701 
Canada : 
Fruit Packing is cae 856 , 934 , 1034 
Importation of Plants ‘into, by Parcel Post... oe e 395 
Co-operative Marketing of Farm Produce —. 539. 


Carr, W. A. C.: Short-term Leys as an Aid to Arable Farming ae 14 


INDEX. Vv 
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A 
Carrington, H. B. : Utility Duck Keeping .. ast < te wr 
Cambridge University : ) 

Conference of Agricultural Organisers ... PAs a ... 308 ,622 

Fourth International Seed Testing Congress ... fe 8,408 
Cattle, see Livestock. j 
Cereals, see Corn, Wheat, Oats, etc. 

Charlton, Roy B.: Dales Ponies ... ape “ee he a 912 
Cheese, see Dairying. 

Chemistry of Crop Production: Treatise ... te site az 695 
Cherries, Cultivation of ... 2 ue eats + ... 271,360 
Clover : 

Clover and Seeds Mixtures for Silage cron u me if 644 

Cornish Marl Extra-late- Hom eang Red.. es ne re 463 

Manuring Clover Ley... Spe ay ee ast 967 

Nomenclature of Clover Seed . <r we ee Re 156 

Seed Supply Sources ... ise oe er. i a2 495 
Clubs: Young Farmers’ ... aie ive r cf ... 409,700 
Colleges : 

New Buildings for the Agricultural Colleges at Leeds and Bangor 89 
Collinge, Walter E.: Food and Feeding Habits of the Blackbird... 182 
Commissions and Committees : 

Agricultural Advisory Committee for England and Wales = 947 

Tribunal of Investigation, Final eee 7U ey 305 

Basic Slag Committee : Fourth mopian + 848 

Conciliation Committees adc : Se ae 117 297 ,313 

Co-operation and Credit ae Tr ce "309 

Council of Agriculture for England mee a 61 ,363 , 947 

Distribution and Prices of Agricultural Produce or es" 110 

Electro-Culture Committee... eee 113 

Fertilisers and Feeding Stuffs Act Committee’s Report .. 209,945 , 1075 

Linlithgow Committee : aa Ap tipade at] 

Meteorology aie oe te ate eee 989 

Milk Advisory Committee ye nc 99 ,372 

Wages Committees... - 105 ,506 S009, 889, 972, 992 
Commons, Regulation of, including Town and Village Greens Ay "882 
Competitions : ; 

Agricultural Education in Cornwall ... ee ee 446 

Cattle Judging by Members of Young Farmers’ “Clubs... 700 

Clean Milk Competitions, County cde =. 682, 684,891 

i 3 < », Guide ore 1X 605, 706 
» Notes ie a 730 

Farmers’ Milk Competition at the Royal Show oe at 423 

Milking Competitions... Soh 988 

Small Holdings Competitions at the Bath and West Show Ea 495 

Students’ Competitions at Agricultural Shows re 349 
Conciliation Committees ... tes a ¥ b 117, 297 ,313 
Conferences : 

Agricultural Co-operation at British ee Exhibition ... ae 513 

e Policy a5 ae 793 

Agriculture ... ah ae i. ... 900,980 

County Agricultural Organisers des << oe .. 308,622 

Plant Disease Legislation .. ae - 393 

Poultry and Pig Conferences at Loughborough . Fp iva ok 591 
Congresses : 

Poultry, World’s ton sre aes cs. 386 

Seed Testing, International . eet Dy 403, 688 , ‘ 

Technical Education in Agriculture, International fe 886 
Co-operation : 

Agricultural Co-operation : wee 945 

Broccoli Packing Station in France run on Co- -operative lines... 269 

Committee on Agricultural Co-operation and Credit... . 809,375 


Conference on a Co-operation at the British Empire 
Exhibition .. sas abe es oe 38 és 513 


vi INDEX. 


Co-operation-—continued. PAGE 
Co-operative Bacon Factories ... a ae 687 
rf Fruit Packing and Marketing in Ontario Ae. ee 937 
3 Grain Selling... Se i® 4 584 
a Live Stock Markets in Canada hes wy 538 
¥ Wheat Pool in Canada ... RK. ey bh 589 
Dairy Co-operation in U.S.A. ... 587,725 
aa: and Vegetable Co- “operative Marketing Society in Gloucester: 
shire 68 
Government Assistance rhe: ane , 402,533 
International Institute of Co- -operation in U.S.A. <a abe 703 
Lewes Women’s Institute Market aes 1141 
Corn, see also Wheat, Oats, etc., Agricultura Returns and Statistics : 
Harvesting ~ oa oh Te 482, 
Maintenance of Corn Crops in Scotland ay e kis 744 
Ripening of ... ae oat is art 1K: en 483: 
Seed-corn Drying sf sts ea ot rt ae 700 
Top-dressing ... a a +P rc an ee 79 
Cornwall : 
Agricultural Education in See cs AP ¥: ... 849,442 
Broccoli Growers’ Problems ... Sr be eat ame 1152 
Successful Small-holding in ... +t ve + & 629 
Costings : 
Agricultural Index Number 7,115 293,811, 412,596 ,608 , 706 , 801,896 , 
896 , 993 , 1086 
Development of Agricultural, in Denmark oie Aas or 23 
Making Silage sit ne ee wae 51 
Proper. Costing for Rural Industries... ae “ss a 472, 
System of Farm Costing: Treatise... .e a 982 
Cost of Living: Farm Workers’ Budgets ... Pes “ 812, 902 , 996 
Council of Agriculture for England 58, 363, 939 
Cows, see Livestock ; for Feeding of Cows, “see Feeding and Feeding 
Stuffs. 
Credit : 
. Agricultural Credit Societies ... a ewe 7 ‘W 1 
Committee on Agricultural Credit gh ae cy ... 809,375 
Government Assistance ee Ee as 401 
Loans to Agricultural Co- -operative Societies... an 2,402,480 
, for Farm Drainage ... Abe xe oes <ia 1082 
- for Purchase of Lime ... 710 
Crops, see also Agricultural Returns and Statistics, Corn, Wheat, etc. 
Drying, Investigations at Oxford mes ea oS ae 736 
Glasshouse Crops . aw a Gis ee re 684 
Production, Chemistry of va ay m3 ee a 695 
Rotations é ae i .-. 324,452 
rp Combined with Short- term Leys Fy wae ots 14 
Y. Wheat after Green Crop ; ae om See 772 
is » weeds and Bare Fallow os aM 25. 486 
oe Winter Oats after Wheat site a ae uy 677 
Testing Varieties ve sits 7. ate ae 199 
Cucumber Culture dis lk ink ee, 1% oe 887 
Cultivation : 
Arable Cultivation in Scotland, Maintenance of - ve 744 
Fertilisers and their use in... ay Kae —_ ‘in 217 
Soil Improvement He sip i an he oe 120 
Stubble Cultivation... < ee t a ac 485 
Sub-soiling with Explosives... ae oa = aa 502 
Sub- soiling Ariss oe dss nad 925 
Cunliffe, N. : Frit Fly and its Relation to the Yield of Oats ... ee cet OO 
Dairying : 
At the British Empire Exhibition Be ats 5 sting eo peel 
Butter and Cheese Classes at the Royal Show ... ah ee ADA 
Clean Milk Competitions: Berkshire ... be esi ... 892,684 
- i 2} oot: MO ounblesmme-<:. tes eae Bi 891 
” 2 ” : Guide to eco eee coe i+ 706 
- y es : Notes on ... wes ae one 730 
ommee . : Farmers’ at the Royal Show se 423 


” ” ” 5 Kent es siete eee ove 682 


INDEX. vir 

Dairying—continued. PAGE 

Clean Milk Production : Berkshire me 392 ,684 
» » ” : Dairy Farm Buildings, Fittings and 

Equipment in relation to ‘ 341 

" A a : Demonstration at rth Show ... 423. 

5 As 3 : Short Course in 879' 

_ a A : Studies concerning 406 

Dairy Co-operation 537 

Ae in the United States 725 

A Co-operative Schools... 214 

», Cows, see also Livestock and Feeding and 1 Feeding Stuf... , 186, 396. 

+ Farming Af saa . 516,870 

Schools in Cornwall .. "448 

Milk and Butter-fat Records of Guernsey Cattle 1113 

», » Cost of Food per gallon of sis 964 

a , Recognised grades of : 590: 

a ’ Recording ey ah Ay . 559,585 

ap : Advantages of 981, 1178 

oh ae : Instruction at the Midland Agricultural College 1174 

_ : A fine performance of a Non- qin cow 5 

a Sugar from a : ne me 1030 

»  Lields 963. 

Milking Competitions _ 988: 

National Milk Publicity Council 1000 

Working Dairy at the Royal Show _... a6 422; 
Daubney, K.: Influence of Good Drainage in Relation to certain 

Parasitic Diseases of Stock . 616 
Davis, E. H. Bruce, and G. E. Hughes : Systematic Feeding of Cows 

in Wiltshire +e 458 

Denmark : Development of ‘Agricultural Costings in Denmark ec 23: 
Deputations : From the British eager Beet oe eae to the House of 

Commons ... vs oe oe 112 

Diseases of Animals : 
Report of the Chief Veterinary Officer, ee 1084 
Abortion 841 


Bacillary White Diarrhoa of Poultr 


"PAS, 
Foot-and-Mouth Disease 98 , 204 , 302, 365, 373, 395 ,498, 598, 692, 788, 886 , 
957, 979, "1178 


~ " in California ... 
~ td Outbreak in 1923-24 
tts. us Prevention of Introduction 
Insurance 
Liver Rot... 
Parasitic Diseases of Stock Influenced by Good | Drainage 
Poisonous Plants 
Rabies 
eer ad) Imported Dogs 
Red-Worms in Horses 
Sheep Scab yo he 
Sterility : as 
Strongyles of Sheep 
Tuberculosis, Establishing a Dairy Herd free from 
Diseases of Plants, see also ‘Fungi and Insects : 
Plant Disease Legislation Conference ... 
Phytopathological “Service of England and Wales 
Potato Leaf Roll s =e 
Dowling, R. N.: Sugar Beet Pulp ‘Slices ... 
Drainage : 
County Councils’ Powers 
Damage by Moles to River Embankments 
Faggot or “Bush Draining 
Grants for Land Reclamation.. 
», Drainage during the. ‘Summer 
Importance of Land Drainage 
Influence of Good Drainage in Relation to “Certain | ‘Parasitic 
Diseases of Stock .. ray any dee re 
Land Drainage and Millers’ Rights 


281 


704 


| 188, 296 


393 
331 
863 
750 


365: 
601 
986. 
371 
371 
603 


616 
942: 


will INDEX. 


Drainage—continued. PAGE 
Land Drainage: Beneficial Results of State Assistance . 610 
Loans under the Land Improvement Acts vee 1082 
Research Work on, at the Institute of Agricultural Engineering... 737 
Works for the Relief of Unemployment ... 411,610 

Ducks, see Poultry. 

Economic Treatises : 

Agricultural Crisis, 1920-23 500 
Possibilities of British Agriculture 206 

Economics: Study and Teaching of 236 

Education : 

Agricultural Educational Association: Journal ... 499 

an Education in Cornwall 349,442 

», Hast Sussex 1022 

Educational Effort at an Agricultural Show 161 
Co-operative Dairy Schools are 214 
Day Courses in Agriculture for Country women ie 757 
Farmers’ Visits to Rothamsted es 203 
Fream Memorial Prize 297 
Funds for . ka . 607,947 
Instruction in Clean Milk Production ... 392, 406 ,879 
», Grading and Packing Fruit 606 

Lectures on the Rothamsted Experiments ,..691,1178 
Orchard Improvement Instruction in Hereford . 355 
Scholarships ... », 289,692 
¥ for Children of Agricultural Workers 92,1082 

», Poultry-keeping . 394 

Students’ Competition at Agricultural Shows 349 
Study and Teaching of Agricultural Economics.. 236 
Technical Education International Congress .. Sas 886 
Young Farmers’ Clubs : Judging Competitions ... 349 , 409 , 700 

Eggs, see Poultry. 

Electricity : 

Electro-culture Investigations ... 113 
Windmills for Generating .. 737 

‘Kmployers’ Liability and Co- operative Fire Insurance 453 

Employment, see Labour. 

Engineering, see also Machinery : 

At the Royal Show 415 
Development of Research in Agricultural Engineering 200 
Institute of Agricultural Engineering, Oxford 200, 734,925 

Ensilage, see Silage. 

Essex County Farmers’ Union Year Book and Annual HevOry 103 

EHsthonia : Seed Control in 885 

Exhibitions and Shows, see also British Empire Exhibition : 

Bakers’ and Confectioners’ Exhibition ... vod 603 
Bath and West Show: Small Holdings Competitions 495 
Educational Effort at an Agricultural Show ... 161 
French Colonial Exhibition at Strasbourg 303 
Heysel-Laeken (Brussels) = 493 
International Dairy Exhibition in Argentina 205 
London Pony Show %: as 915 
Royal Show ... 414 
Seeds Exhibits at Shows 822, 
Students’ Competitions at Agricultural ‘Shows 349 
Wool Exhibit by a County Council 883 


Export Regulations, see Import and Export Regulations : 
»,  Lraffic in Horses ... 
-¥ix-Service Men : Report on Farm Settlements for . 


Farm Management : 
Development of Agricultural Costings in Denmark 
Machinery on the Farm x) oan 
Management of an Institution Farm a ite 
Study and Teaching of Agricultural Economics 
Systems of Farming : Economic Experiments 


Se 198 
.. 602,783 
23 
318 
34 
239 


Farm Notes, monthly 76,186,223, 282,379 ,482,582,667, 770, 869, 962, 1057, 1157 


INDEX. 1x 

PAGE 

Farm Settlements for ex-Service Men -- 602,783 
Feeding and Feeding Stuffs, see also Prices and Values : 

Animal Nutrition: Textbook . ay § 207 

Animal Nutrition Research “ee .. 128,944 

Barley : Value of Siesta meno and d Cooking “4 1089 

Beans 87,643 

Biscuit Meal . 969 

Cattle Feeding : 

Fattening Bullocks : 56 , 753 

For Winter Beef Production ee 804 

Grazing ... xf ... 187,283 

Silage y 56 
Cotton Cakes, Heyptish and Bombay . 876,969 
Cotton Seed Meal Poisoning . 969 
Dairy Cows, Feeding : 

Cost per gallon of Milk 964 

Grazing .. 187 ,283 

Marrow-stem Kale. 175 

Rationing 785 

Rations ... 627 

Silage Trials 52 

Sugar Beet Pulp... 754 

Systematically in Wiltshire 458 
Farm Values of Feeding Stuffs sth an 1065 
Feeding Stuffs Act, 1906: Committee on ff ae 209 ,945 , 1076 
Gram : sf a 1165 
Green Food . 490 
Hay .. 224 
Home- -grown Feeding ‘Stuffs 587 
Horses, Feeding 779 
Maize: Raw (Soaked ‘and Unsoaked), C Cooked, “Flaked : Relative 

Values ... : a 1089 

As a Silage Crop .. ok 
Marrow-stem and Thousand- headed Kale . 175,975 
Milk, Separated a wine wes ue 5 at ire "490 
Mineral Mixtures... 196 ,283 ,624 
Notes on Feeding Stuffs 86, 196 ,206 , 383, 490, 586, 677, 779 ,876, 969, 11065, 
Palm Kernel aed 780 
Peas . 248, 643 
Pea Straw ; "951 
Pig Feeding : 

Barley : Value of Grinding, Soaking and Cooking 1089 

Green Food for Fattening... ‘ 490 

Maize: Raw (Soaked and -Unsoaked), Cooked, Flaked : Rela- 

tive Values Ae 1089 

Mineral Mixtures 283 

Separated Milk 490 
Poultry Feeding : 

Biscuit Meal 969 
Ration : Balanced 677 
Rationing : Basis of . 622 
Purchase and Use of Feeding “Stuffs 516 
Rock Salt 286 
Roots : Economical Feeding of 1166 
Scientific Feeding Standards and Feeding Practice 586 
Sheep Feeding : 

Marrow-stem and Thousand-headed ce 975 

Rock Salt for Ewes ‘ oe a 286 
Silage ts ove aA ee ah 50, 261 ,396 
Spent Hops ... ac. 86 
Sugar Beet Pulp and “Slices 750 
Vitamins < 196 

Fencing, Wire, for Grassland 543 


x INDEX. 


PAGE 
Fertilisers, see Manures. 
oe Cultivation of, for Private Use oo ae ie te 493 
ita: 
Co-operative Fire and Employers’ Liability Insurance ... os 453 
Railway Fires Act (1905) Amendment Act, 1923 on “ey 391 
Firewood: A Rural Industry ¥ ey. 389 
Fisher, HE. A. : Research Association of British Flour-Millers a 1130 
Fishwick, WY ©. : Feeding Trials with Silage ae Fi 50 
Flatt, C. A. 
Notes on "Poultry Keeping... a P23 ne 278 ,486 , 767 
Turkey Rearing in Norfolk ... es a ae eo 957 
Flour : 
‘“ All English ”’ nest te fac 603 
Home-grown Wheat for Bread- making | SP a sae 714 
Flour-Millers’ Research Association Apes ete “8 1130 
Food Supplies : Resources of the British Empire Con a Je 301 
ahae -and-Mouth Disease, see Diseases of Animals. 
Ox 
Habits and Life et is i. oes ae ae 950 
Home Range tis af. ix oie Hc 181 
France : 
Broccoli Packing Station in Brittany ... ee te er 266 
Export of Potatoes to, and Algeria... Fe Se Py: 885 
French Colonial Exhibition at Strasbourg cae or ny 303 
Fruit, see also Fungi, Insects and Sa 
Blackcurrants, New Varieties ee bes 3 He 763 
Cherries, Cultivation of : fc vies ie: ... 271,360 
Figs, Cultivation of, for Private Use ps ae 493 
Gloucestershire Fruit and Mace ahah Co-operative Marketing 
Society ak “sis Bis ne 68 
Grading a fk 5a VP eh a 235 
3 Instruction in a se ve ieee aS 606 
Nuts ... i. pi Pes ay ane) ah e! 647 
Orchards : 
Cultivation fs an a od cis 166 
Grass v. Cultivated f 5 “hs sad 170 
Improvement Instruction in Herefordshire iS nee 855 
Management ry! Sk re is ... 166,274 
Pigs and Poultry i in $a ae ws Ae as BAG 
Soil Management ye ae a we vat 166 
Packing Instruction ... By ss eS i ... 285,606 
ae in British Columbia ... Le ae ha ae 1034 
es in Nova Scotia a a wee is, a 856 
a in Ontario ... ‘3 ie om, 934 
Raspberry Cultivation in Switzerland . ve nds 2 1072 
Stocks ad oa ibe he a 935 
Strawberry Cultivation es oe ee eet na 788 
Swiss Fruit Crop ; ws a as 498 
BryerJ,, C/2h gj eandeGe ‘E. Pethybridge : _Phytopathological Service 
of England and Wales hs =o ids ey 331 
Fungi: 
Apple and Pear Scab (Venturia inequalis and V. pirina) 5 és 546 
Brown Rot of Cherries (Monilia cineria, var, prunt) ... ai 361 
Bunt in Wheat (Tilletia tritici?) = r4 ae ste 512 
Chestnut Canker (Endothia parasitica) es 658 
Downy Mildew of the Hop (Pseudoperonospora humuli)... 8 1144 
Leaf Scorch of Cherries (Gnomonia erythrostoma) sie iz 361 
Potato Blight (Phytophthora infestans) valk 311 
Silver-ieaf Disease of Fruit Trees (Stereum purpureum) ... 362,954 
Wart Disease of Potatoes (Synchitrium endobioticum) 309,787,990 ,1085 
Witches Brooms of Cherries (Hxoascus cerasi) .. 5% wit 862 
Endothta parasitica ... nee ee ks ~ ne 658 
Exoascus cerast a2 ee ae “at de ca 862 
Gnomonia erythrostoma deg rs a8 ns as 862 


Monilia cineria, var pruni... re is ate ep 361 


INDEX. x} 


Fungi --continued. PAGE 
Monilia fructigena ... Lo Ae ote as a 861 
Phytophthora infestans ape Eas a eee Pee 311 
Pseudoperonospora humuli ... ise Ag: rag ty 1144 
Stereum purpureum ... eee een Th . 862,954 
Synchitrium endobioticum i. Be oes -..809, 781, 990, 1085 
Tilletia tritici a - FP ora 
Venturia inequalis ... tt ae Be ere rh 56 
Venturia pirina fe 552 

Gardner, H. W., and R. Rae : Feeding Experiments with Silage Ose 261 

Garner, 'H. V.: Notes on Manures 2.2 19,190,672, 774 

Glasshouse Crops : 

Diseases Pats en ey: oy rt weg ... 299,686 
Research = ee ee fe as cae oe 684 

Gloucestershire : 

Egg-laying Trials in Sf oes 72 

en uit and Vegetable Co- operative Marketing Society a. ay 68 

ats 
Goat Society’s Yearbook, 1924 tee a re ay 298 
Stud Goat Scheme ... Ks ... 291,604 

Goude, H. : New Varieties of Black Currants at Westwick . ae 763 

Grass, see “Pasture : 

Grazing : Management of Stock Out at Grass _... ... 187,283 

Gregg, Alex. : Students’ Competitions at Agricultural Shows we 349 

Hail Insurance ... 454 


Halnan, KE. T.: Notes on 1 Feeding Stuffs " 86, 196 286 , 383, “490, 586, 677, 119; 
876, 969, 1065, 1165 
Hanley, J. A.: 
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NOTES FOR THE MONTH, 


Tue scheme for the formation of Agricultural Credit Societies 
under Section 2 of the Agricultural Credits Act has made little 
progress up to the present. One obstacle 
has been the rate of interest on advances 
by the Ministry to societies, which on the 
initiation of the scheme was fixed at 5 per cent. This has now 
been reduced to current Bank Rate with a minimum of 4 per 
cent., so that this obstacle has been removed. A leaflet has 
been issued explaining the method of forming societies, and 
if the scheme outlined in the leaflet were taken up it should 
prove of great advantage to small farmers and others in enabling 
them to purchase live stock and requirements on extended credit. 
It is not usually practicable or desirable for a society to be 
formed exclusively of prospective borrowers, and the method 
suggested in the leaflet is that such societies can best be 
promoted through the agency of existing co-operative societies 
or other organisations, who wiil take up shares in the Credit 
Societies without being actual borrowers. Under such an 
arrangement the share capital subscribed by the co-operative 
society, or other organisation, combined with the shares taken 
up by prospective borrowers and with the proportionate Govern- 
ment advance, would put the society on a sound footing. 

The following extracts from the leaflet may be quoted :— 

The method provided by the Act involves the establishment 
of Agricultural Credit Societies which are financed partly by 
the paid-up capital on shares taken by members and partly by 
money advanced by the State. 

Although the Government advance to a society under the 
Act is on a very liberal scale, it must be remembered that a 
society cannot, as a rule, be formed exclusively by borrowers. 

This. difficulty can be got over either by inducing persons 
to take shares in the society who do not themselves wish to 
obtain loans, or by each member taking more shares. As the 
persons who join the society for the express purpose of obtain- 
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ing loans will not usually wish to invest more money in the 
society than is necessary, the former method is the one which 
must in ordinary cases be adopted. | 

As it may not always be easy to find persons who, without 
any direct benefit to themselves, are willing to invest money 
in Co-operative Credit Societies, the Ministry think that the 
most hopeful method of proceeding is through existing 
Co-operative Trading Societies. The object of the loan in the 
majority of instances will be to enable the borrower to purchase 
agricultural requisites such as fertilisers, seeds, live stock, 
implements, etc., and the natural course is to adapt the scheme 
to the ordinary conditions of trade so that the loan and the 
purchase (which is the object of the loan) are made through the 
same channels at the same time. . 

This can be accomplished where a Co-operative Trading 
Society is prepared to promote a Co-operative Credit Society 
and to take up shares in it proportionate to the anticipated 
demand. In such a case a member of the Trading Society 
wishing to make a fairly extensive purchase of agricultural 
requisites could take shares in the Credit Society and by a book- 
keeping transaction would pay the Trading Society for his 
purchase, the amount being charged to him as a loan from the 
Credit Society. The adoption of the above proposal by 
Co-operative Trading Societies would be to the benefit of those 
farmers and small holders who wished to make purchases on a — 
system of deferred payments as contemplated by the Act, and 
it would also seem to be to the advantage of Co-operative Trad- 
ing Societies as it would in effect enable them to provide credit 
facilities for their customers on a larger scale than they would 
otherwise be able to offer. 

Persons interested should apply to the Ministry for a copy 
of Leaflet No. 311. 

A STATEMENT was given in the March issue of this Journal 
setting out the provisional conditions on which loans will be 
made by the Ministry to co-operative socie- 
ties engaged in the preparation and 
marketing of agricultural produce. 

The Ministry is now prepared to receive 
applications, and organisations which desire to make application 
should apply for a form which indicates the particulars which 
are required in order to enable the Ministry to consider the 
matter. 


Loans to Agricul- 
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A MopDEL which is to be exhibited in the Government Pavilion 
at the British Empire Exhibition by the Machinery Branch 
Power Farming: of the Ministry, illustrates up-to-date 
Model methods of power farming and a modern 
type of farm buildings. While the exhibit 
cannot claim to be exhaustive, it serves as 
a useful indication of the use of mechanical 
power for the several field operations, and 
the utilisation of electricity for operating farm machinery and 
for other purposes. 

The field operations shown include ploughing with steam 
tackle, a method of which Great Britain may perhaps with 
justice claim to be the home. The tractor will also operate 
ploughs, including sub-soiling ploughs.* While the practice 
of sub-soiling is not new, much yet needs to be investigated 
both as to the best methods of dealing with ‘‘ hard-pan’’ soils 
and the relative merits of sub-soiling proper, which disturbs the 
under-soil without bringing it up, and deep-ploughing, which 
bring the lower soil to the surface. The tractor will also be 
seen working two mowers, a method which trials, conducted 
in 1922, proved to be very economical on fairly large areas. 

It will further be seen with a hay-loader and, as an object 
lesson of what will not pay, with a single binder. A single 
binder is not a sufficient load for a tractor, and when a tractor 
is not working up to its full capacity there is necessarily a 
waste of fuel. The draw-bar pull for two binders in a heavy 
crop of wheat is approximately 1,250 lb., which is well within 
the capacity of the average tractor. A tractor with two binders, 
given a field sufficiently large for their operations, may be 
expected to effect a saving of about 15 per cent. 

The tractor will also be shown operating a mole-plough which 
gives occasion for an exhibit illustrating the benefits of drainage 
generally, whether the less expensive process of mole-ploughing, 
or the more costly, but highly remunerative method of tile 
draining be adopted. Two miniature plots will be included, 
one drained, the other undrained, and the effects of a system 
of drainage on the hay crop will be demonstrated. 

The other section of the exhibit—that which shows the 
farmstead—should prove particularly attractive. It is naturally 
impossible to prescribe any one type of arrangement as gener- 
ally suitable. Much will necessarily depend on the natural 
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* Accounts of the trials in sub-soiling which are being conducted by the 
Ministry have appeared*in the following issues of this Journal: Jan. 1923, 
p. 911; Feb. 1924, p. 1000. 
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features of the situation, something too on individual predilec- 
tions. Again, the extent of the acreage to be served by the 
farmstead is an important point to be considered. The exhibit 
will illustrate the best methods of securing the three main 
essentials, both for man and beast, of light, ventilation and 
sanitation, and will give some indication as to how, by careful 
arrangement of all the various buildings, the most efficient and 
least costly working may be secured. The farmstead is arranged 
in the form of a rectangle or court—forming an open yard— 
rather to the back and to the side of the dwelling house. The 
dwelling house is shown facing south. It is equipped with a 
wireless installation for the receipt of weather reports, with a 
private telephone exchange connecting all the various buildings, 
and with electricity for ighting and heating. 

The same care has been taken in the model as should be 
taken in actual practice in the arrangement of the dairy build- 
ing. This is as it were a factory for the production of human 
food and the sanitary requirements of light, ventilation, 
drainage and cleanliness can never be too pointedly emphasised. 
The building (as careful observers will gather from the weather- 
vane on the farmhouse) has its main axis lying north and 
south, this position being most convenient to ensure that as 
much direct sunlight as possible shall reach the stalls during 
the course of the day. The stall fittings are constructed of 
steel, with concrete mangers and floors. 

To the casual observer of the ordinary farm nothing perhaps 
used to appear so neglected as the farm implements. These, 
however, are ceasing to be the simple inexpensive appliances 
which served our forefathers, and both on account of their cost, 
and in the interest of their prolonged efficiency, require careful 
and adequate housing. | 

The power-house, which is also shown, is quite a modern 
addition to the farm. The power will be provided, in-this case, 
by a windmill of the Airolite type, provided with storage 
batteries. In the rickyard will be noticed a thrashing machine 
with stack-feeder and elevator driven by a tractor. Here also 
will be illustrated the new method of drying crops by artificial 
means, in which experiments were last year conducted by the 
Ministry. There will also be shown a model silo with silage 
cutter and blower elevator complete. The barnyard is provided 


with tramway tracks, with trolleys for the conveyance of food 
and manure. 


ad ¥ * Da * * 


1924. ] A Frye Miznxine Recorp. 5 


ARRANGEMENTS are now well advanced for the fourth Inter- 
national Seed Testing Congress which is to be held in London 
and Cambridge during the second week of 


hv reap mee July next. Most of the principal countries 
Seed Testing . 
in the world, and in particular those where 
Congress. 


an Official Seed Testing Station is estab- 
lished, have appointed official delegates to attend. The organisa- 
tion of the Congress, which is on similar lines to that of the 
previous International Seed Testing Congress held at Copen- 
hagen in 1921, is being carried out by a small Committee set up 
by the Ministry of Agriculture and Fisheries. Most of the 
meetings will take place at the National Institute of Agricultural 
Botany, Cambridge, and papers on various phases of seed 
testing will be contributed by certain of the delegates, and 
subsequently discussed. In addition, visits to the British Empire 
Exhibition at Wembley, Rothamsted Experimental Station at 
Harpenden, and the School of Agriculture and other places of 
interest in Cambridge will be organised. 
* * * * * * 
Mixx records which are taken under the auspices of the local 
societies operating in connection with the Milk Recording Scheme 
A Fi of the Ministry often show surprising 
ine : ‘ 
Milking Record. results, and, as an illustration of what can 
| be achieved by attention to records and 
care in management, the following case will commend itself. 
Mr. T. Stuart, of New Hall, Sowerby, Garstang, Preston, a 
member of the Lancashire County Milk Recording Society, owns 
a non-pedigree Shorthorn cow, ‘‘ Sowerby Doris,’’ which was 
bred on the farm. Her sire is believed to have been a Cumber- 
land bull of the Hegglesfoot breed. Contrary to his usual practice 
of selling cows when carrying their third or fourth calf, the 
owner decided to retain ‘‘ Sowerby Doris ’’ in order to test a 
remark which he had heard concerning this cow’s sire, to the 
effect that the longer the progeny of this bull were kept the 
better milkers they would be. The following annual and lacta- 
tion yields confirm the accuracy of this remark :— | 
Days in Milk. Milk Vield (ib.). 


Year ended 1st October, 1918 ... BA 274 5,759 
& F “i s IDLO 2. FE 256 6,370 
” ” ” " 1b 21 a 133 172 6,695 
Nias Tae Aims Meta bases 4 oes 246 5,745 
” ” ” ” 1922 eee ose 340 17,897 

ioous. | 220 12,857 


Period eat 1st October, 1923, to 3rd 
February, 1924 __... 136 i206) 
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Days in Milk. Milk Yield (1b.) 


2nd lactation, calf born 13th April, 1918 ... 244 5,382 
3rd * Toth ee Let April. tot” 235 6,282 
4th he ye aot Ges) UNG Shue) oe 362 11,997 
5th > dee iim br 41 e , W.(o} ne DR re 424 19,066 
6th » Leth May,1923 : 273 18,960 


(This last eld was up to 3rd February, 19 24, when she was still 
in milk and giving about 40 Ib. per day.) 

As will be seen from these returns the cow gave little promise 
in her early years of being a big milker, and the development 
is so marked as to be worthy of record. At the time of inspection 
the cow was reported to be in splendid condition and perfectly 
healthy, and was expected to pass the 2,000 gallon mark. 
Mr. Stuart has four other cows from the same sire which have 
all averaged over 1,000 gallons with their last four calves. 


In the gpring of 1922 the National Institute of Agricultural 
Botany, Cambridge, received samples of eight different stocks 
of Lucerne, namely, ‘‘ Provence ’’ lucerne 
Yields of baer 
erown respectively in France, South 
Africa, Essex, and Northamptonshire, and 
‘‘ Grimms,’’ ‘‘ Kansas Grown Common,”’ 
‘* Dakota Grown Common,’’ and ‘‘ Peruvian ’’ from America. 

These were planted each in a single rectangular plot of one 
thirty-second part of an acre. Results obtained from single plots 
can never furnish conclusive evidence of the relative yields 
of different stocks, nor are two year’s trials sufficient to furnish 
more than an indication of their comparative merits; but the 
results have been so consistent and of such practical interest that 
it is considered that a preliminary note should be published forth- 
with. A further inducement to its publication is furnished by the 
fact that the results coincide in all essentials with unpublished 
data received from Essex and Lancashire. 

One cut only was obtained in. 1922, while four cuts were 
taken in 1923. In each year ‘‘ Provence ’’’ from Essex seed 
gave the biggest crop, followed by ‘‘ Provence ’’ from French 
seed, with that from Northampton-grown seed third. In 1922 
South African-grown ‘* Provence ’’ came fourth, but in 1923 it 
did so badly that it dropped to seventh place, and its total yield 
for the two years is only a little over half of that of the average 
of the other three Provence stocks. .‘‘ Grimms,’’ which has 
created such a favourable impression. in ‘the United States owing 
to its: Heber ss has not shown, promise. . in tae present. trials, 


( 


Different Varieties 
of Lucerne. 
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starting its growth late and finishing early, and only taking 
fifth place in total yield. 

The good showing made by English-grown stocks is interesting, 
but little can be hoped from this at the present time. It is only 
once in every five or six years that weather conditions in this 
country allow the harvesting of a seed crop of any of the existing 
forms of Lucerne, and in these circumstances the supply cannot 
be a large one. 

It would appear, therefore, that unless plant breeders can 
procure, either by breeding or selection, a more rapidly maturing 
form of Lucerne without loss of yield, the farmer will be com- 
pelled, as heretofore, to rely on foreign seed. All the available 
evidence would suggest that buyers, when English- -erown seed is 
unobtainable, should insist on seed grown in the Provence 
district of France as being the most suitable for sowing under 
English conditions. 


_ 
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THe general level of prices of agricultural produce during 

February remained at the same figure as during January, 61 per 

The cent. above the level in the corresponding 

: month in the years 1911-18. In February 

Seu cura) last year prices were 63 per cent. above 
Index Number. . P 

pre-war. 
In the following table are shown the percentage increases 
monthly since January, 1920 :— 


PERCENTAGE INCREASE COMPARED WITH THE AVERAGE OF THE CORRESPONDING 
Monta in 1911-13. 


on ‘ ~ 


Mont. 1920. EE VAs 1922 1923, 1924. 
January 200 183 (a 68 61 
February ... 195 167 79 63 61 
Marehis ion 189 150 T¢ 59 — 
April ee 202 149 70 54 — 
May ee 18> iw 219 71 54 — 
June ods a Ee 112 68 51 -— 
July Fea 186 112 72 ae) --- 
August... 193 131 67 54 — 
September 202 116 57 56 — 
October... 194 86 59 51 — 
November 193 79 62 ae — 
December 184 76 59 56 — 


Cereals were all appreciably dearer in February than in 
January, and are between 40 and 45 per cent. above their value 
before the War; wheat and, barley being considerably dearer than 
a year ago. Potato prices declined slightly during the first 
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half of February, but the general level of prices during the 
month was 170 per cent. above that of the corresponding month 
in 1911-1918, the full effect of the January advance being 
reflected in February prices. In February last year potatoes 
were selling at 5 per cent. below pre-war prices, averaging 733. 
per ton as against 208s. this year. Hay remained at approxi- 
mately its pre-war value. 

Index numbers of fat stock of all descriptions show a fall, 
in spite of the fact that cattle and sheep averaged as much in 
February as in January; the lower index numbers are due to the 
fact that cattle and sheep prices normally rise slightly at this 
season. Fat stock would doubtless have shown a heavier fall 
but for the occurrence of the dock strike, which caused a 
temporary shortage of imported meat and a sharp rise in quota- 
tions for fat stock. Since the strike ended prices have declined. 
Pigs were relatively much cheaper than other fat stock in 
February, the fall as compared with a year ago being nearly 
30 per cent. 

Dairy produce showed little change on the month, the index 
number for cheese falling slightly, but that for butter rising. 
Poultry and eggs were cheaper, although the reduction in the 
index number for poultry is entirely due to the lower prices 
ruling for geese. 

Index numbers of different commodities during recent months 
and in February, 1928, are shown below :— 


PERCENTAGE INOREASE AS COMPARED WITH THE AVERAGE PRICES RULING IN 
THE CORRESPONDING Monrus oF 1911-13. 


1923. 1924. 

ee ee Ee ae 

Commodity. Feb. Oct. Nov. Dec. Jan. Feb. 
Wheat me 28 20 22 33 34 44 
Barley af 12 25 25 27 34 43 
Oats ... ve 39 25 24 30 38 41 
Fat cattle _... 61 44 47 49 56 54 
Fat sheep... 97 76 q7 72 87 75 
Fat pigs im 88 48 47 43 43 34 
Dairy cows ... 67 61 57 -- 51 48 
Store cattle ... 36 Pai 2p — 35 39 
Store sheep ... 100 og 88 — 91 89 
Store pigs... 154 82 75 _ 63 50 
Eggs... ae 46 92 92 86 85 19 
_ Poultry a 80 65 58 ais 60 52 
Milk ... See 90 12 75 90 87 87 
. Butter Be 72 61 64 68 68 71 
Cheese Sa 88 76 73 71 76 12 
Potatoes ee —5* 62 80 91 129 170 

BURY 2a. fe 42 7 —1* 0 —\* —1* 

* Decrease. 
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AGRICULTURE AND HORTICULTURE 
AT THE BRITISH EMPIRE 
EXHIBITION. 


Sir Lawrence Weaver, K.B.E., 
Director: United Kingdom Exhibits. 


Or all the industries proper to be shown at a great inter- 
national or inter-imperial exhibition, agriculture is necessarily 
the most difficult to present in an attractive and convincing 
fashion. Arable farming takes up more space than any exhibition 
could provide, and the difficulties are almost insuperable of 
keeping in an exhibition ground for the usual term, about six 
months, enough animals to be representative of a country’s 
stock farming. It was done at one of the Paris exhibitions, 
but the experiment was not wholly satisfactory to those British 
breeders who sent stock, and the experiment has not been 
repeated. At Gothenburg last year an important agricultural 
show was held for a short period in grounds near those of the 
Jubilee Exhibition, but this was only the annual Swedish function 
hike our Royal Show, enlarged and given an international flavour. 

Last autumn it seemed likely that United Kingdom agriculture 
would be represented nowhere but in the British Governments 
Pavilion, and there only by the Ministry’s official exhibits relating 
to research and education—that our farming community would 
take no part or lot in showing to the visitors from overseas how 
farming stands in the United Kingdom to-day. But, happily, 
the National Milk Publicity Council, with the co-operation of the 
National Farmers’ Union, and some financial aid from the 
Development Fund on the Ministry’s recommendation, decided 
to make a demonstration of ideal dairying methods. 

The exhibit will be housed in a large and handsome building 
designed by Mr. Constantine and standing immediately to the 
south-east of the British Government Pavilion. It will fall under 
two heads :—production, and handling and manufacture. So far 
as production is concerned there will be shown an up-to-date 
cowshed, in which from 10 to 12 British Friesian cows will be 
stalled for the period of the exhibition. These cows will be 
utilised to illustrate the production of clean milk. At one end 
of this building will be a milk room equipped to show how such 
milk is cooled immediately after milking and, if necessary, 
bottled; also how all pails and equipment utilised on the farm 
should be washed and sterilised. 

In the main building, which will be devoted to handling and 
manufacture, there will first be an exhibit of the modern methods 
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of handling liquid milk. The milk arriving in churns will 
be tested for quality and purity; it will then be transported 
by a lift to the top of the building where it will be emptied into 
a milk tank. From there it will flow to a pre-heater, clarifier, 
and pasteuriser, and from thence to a holding tank so that it 
may comply with the requirements of the Ministry of Health for 
‘* Pasteurised *’ milk. 

From the holding tank the milk will descend over a cooler. 
It will then be shown being bottled, the bottled milk eventually 
finding its way to the cold store. The proper methods of washing 
and sterilising both churns and bottles will be illustrated also. 
The whole of the equipment used in this exhibit will be of 
‘“ pasteurised ’’ milk. 

There will also be a working dairy in which demonstrations 
will be given and where the different varieties of cheese, clotted 
cream, and soft cheeses will be manufactured. An exhibit of all 
the different varieties of goods manufactured from milk in this 
country, including the various forms of hard cheeses, soft cheeses, 
eream, butter, milk chocolate, dried and condensed milk, and 
casein products will be arranged. 

On the outside of the building the chief dairy breed societies 
will exhibit photographs of their respective breeds. 

In the very notable exhibit of the gas undertakings in the 
Palace of Industry emphasis will be laid on sulphate of ammonia 
as our chief fertiliser of home production, and, though there 1s 
no segregated exhibit of agricultural machinery, there will be 
items of interest to farmers scattered throughout the great Palace 
of Engineering. 

Those who are familiar with the experiments made by 
Mr. Borlase Matthews at Upper Felcourt, near East Grinstead, 
in the application of electrical power to the work of the farm 
will be interested in the exhibit of appliances and methods which 
Mr. Matthews is arranging for the Electrical Development Associa- 
tion on a site to the north of the Government Pavilion. 

Poultry will be well represented by an exhibit organised jointly 
by the Poultry Club and the National Utility Poultry Society. 

The conception of this live display is to bring before the public 
a continuous exhibition of pure stock from the leading breeders 
of the United Kingdom, in a_ pavilion which is near the 
farming and forestry exhibits. The birds will be shown in 
separate compartments, each containing one female (or two) or 
one male. The names of the breeders and other particulars 
will be placed on each. pen, and the birds will be changed week 
by week, 
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In addition to the live stock, which will be representative of 
all breeds, including ducks and bantams, there will be a small 
section including models, literature and minor appliances. 

There will also be an important private exhibit by Major 
Dugdale, of Whiteway Farm, Cirencester. A large area will 
be laid out as a model utility poultry farm with pens of various 
breeds. ‘l'rap-nesting will be in operation, and the latest 
methods of chicken rearing will be on view. Chicks will be 
hatching continuously in a mammoth incubator, and the complete 
cycle of grading and recording will be seen. Major Dugdale will 
also show an extensive series of photographs of stock-raising 
and other farming activities. 

Horticulture will be well represented, but more fully in 
respect of flower gardening than of food production. The 
gardens under the control of the Exhibition authorities have 
been laid out by Messrs. Milner, Son and White, and an area 
of nearly four acres adjoining the British Government Pavilion 
has been allotted to a group of nursery- and garden-making firms 
organised by a Horticultural Committee under the Chairmanship 
of Mr. Cuthbertson, V.M.H. I need only refer here to the 
food production activities that will be shown. ‘There will be 
small model commercial fruit orchards, representing a two-year 
planting that is about to come into bearing. The majority of 
the trees will be low-stemmed and all should be in flower by 
the opening of the Exhibition, and it is hoped, with good fortune, 
in fruit by its close. A feature will be made of cordons, and of 
the inter-planting of soft fruit. A film showing all the operations 
of commercial orcharding in this country, from planting to 
marketing, will be on view in the British Government Pavilion. 

Nor has forestry been forgotten. A committee, with Lord Lovat 
as chairman, secured the co-operation of the various societies 
interested in the development of forestry and the uses of home- 
grown timber, and has built for England a replica of a sixteenth 
century timber house, and for Seotlcud a simple pavilion designed 
by Sir Robert Lorimer of a type suitable for use as a village 
hall. These two buildings will be furnished with exhibits illus- 
trating the possibilities of using home-grown timber in many 
ways, which the vast importation of foreign timbers has made 
people forget. 

I need not enlarge on the Ministry’s exhibit in the British 
Government Pavilion, as its scope was described in the last issue 
of the Journal; but it. will make clear the fact. that everything 
that can reasonably be done is being done to promote a solution 
of present difficulties by improved research and education in 
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agriculture. Writing with the freedom which belongs to a former 
servant of the Ministry, and with such experience as comes to 
one who for five years has occupied the chair of one of the 
institutions whose activities will be staged by the Ministry, I 
may be allowed here a parenthetic remark on the relations of 
Governments and Ministries to agrieultural science. I believe 
that since the war the development of scientific service to agricul- 
ture has been fostered as rapidly and as fully as could reasonably 
be expected, having regard to the size and quality of the corps 
of agricultural scientists available for the services to be performed, 
whether in education or in research. I am not persuaded that 
if another million or so had been available during the last five 
years, the mechanism of research in the United Kingdom, and 
the results of research work to be presented to the Empire 
at the Exhibition, would have been appreciably more notable 
than the very admirable demonstration which will, in fact, be 
given. The experience of the United States of America seems 
to show that no amount of elaborate buildings and costly 
apparatus can hasten the output of results except in so far as 
it discovers men of exceptional minds and provides them with 
the opportunity and means for work. There seems no reason 
to believe that any important piece of work has remained undone 
in the United Kingdom by reason of the imperfect sympathies 
of Government Departments, or that the sinews of war will 
fail of being provided when the corps of first-rate research workers 
grows to such an extent that a substantial addition to the funds 
now available becomes obviously needful. 

Perhaps the most valuable agricultural feature of the Exhibition 
will be the possibility of comparing overseas methods and results 
in research and education with those obtaining here. As this 
article will be published before the Dominion and Colonial 
exhibits have been staged or catalogued, I can only make this 
point in general terms. It must necessarily be that many of the 
Dominion exhibits will be of general rather than intimate 
interest to us. South Africa will present an ostrich farm. The 
tropical countries will demonstrate the vast range of the raw 
materials produced by their agriculturists, materials which are 
the basis of no less vast manufacturing industries within the 
United Kingdom. Canada will show her almost unlimited 
possibilities as the granary of the Empire, but her arable problems 
are not ours. It is rather in the field of dairying and fruit 
growing that the parallel between home production and Dominion 
production will be most significant. In the New Zealand 
Pavilion will be seen a complete model dairy, which will be 
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purely a New Zealand demonstration in everything but the 
milk which will be used. It may be hoped that full information 
will be available not only as to farming and manufacturing 
methods but also as to packing and marketing. I am told that 
New Zealand has the happiness to employ both merchant 
methods and co-operative methods in collecting and disposing 
of dairy products, without that unhappy clash between the two 
sorts of interest which has made co-operation in this country an 
occasion for farming politics rather than an affair of plain 
business. It will be valuable, for example, to ascertain by 
association with New Zealanders whether, as is alleged in respect 
of Denmark, successful co-operation is the child of export trade 
only or is of equal value in respect of internal marketing. 

The same general considerations apply to the growing, packing 
and marketing of fruit, about which there must be much to learn 
from the methods of Canada, Australia and South Africa. 

The Exhibition indeed offers to the agriculturist and the 
horticulturist of the United Kingdom an unique opportunity of 
making a survey of Dominion and Colonial methods, whether in 
research or education, in cultivation or marketing, with a view 
to seeing how far the genius of daughter nations has evolved 
methods which are capable of being grafted on to United King- 
dom practice with or without modification. 

The Exhibition has provided, as part of the facilities for making 
the fullest use of this unique assemblage of Imperial products 
and Imperial men, a group of Conference Halls, and placed them 
at the disposal of responsible bodies who are concerned to discuss 
subjects, whether scientific, sociological or economic, which are of 
vital import to the closer organisation of the Empire and the 
development of its amazing heritage. Conferences of repre- 
sentatives from all parts of the Empire and of all manner of 
interests, such as world-power (electric, hydraulic, etc.), mining 
and metallurgy, textiles, publicity, etc., will be held at Wembley 
from April to October. It is disappointing to find that no appli- 
‘cation has been made for these facilities in respect of any 
agricultural subject, save on co-operation and glasshouse products. 

I hope it may yet be possible, when the Overseas agriculturists 
who are due to come have arrived in England and have become 
acquainted with us, that some round-table conferences may 
be held on subjects of common import and interest in the 
Wembley Conference Halls, if they are then available, but if 
not. then elsewhere. 

This short article is not and does not pretend to be a catalogue 
of the significant elements in agriculture and horticulture that: 
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are to be seen at Wembley. A hand list would be dull reading 
and would mean little. It is at Wembley only that the 
significance of Imperial agriculture can be intimately savoured. 
The British Empire Exhibition is something more than a gigantic 
shop window full of such a variety of products as have never 
more been brought together by the peoples of a single Empire. 
It is a field of comparative education, and at once a nursery and 
a clearing house of ideas. 
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SHORT-TERM LEYS AS AN AID TO 
ARABLE FARMING. 
W. A. C. Carr, M.C., N.D.A., 
Vice-Principal, Cheshire School of Agriculture. 


SHort-TeRM leys have been severely criticised by adherents of 
arable farming, yet the writer ventures to suggest that tem- 
porary pasture is the key to profitable corn growing in some 
northern counties, and there seems no reason why the system 
should not be extended to other areas where the present 
depression is acute. 

The writer has farming interests, and experience of leys, in 
Kincardineshire, and the manner in which short-term leys affect 
the arable crops in the rotation on farms in that county may 
be of interest. The soil is mostly drift, lying on the Old Red 
Sandstone; and stiff boulder clay, gravel, and sand, are often 
found in the game field. On the whole the soil is poor, but 
where it is composed of the underlying rock it is fairly good. 
Immediately to the south, the soils improve, and the four-course 
arable rotation becomes general. On one farm previous to 1912, 
a five-course rotation, containing a ley of two years’ duration, 
was practised, though on occasion some of the heavy land was 
ploughed up after the first year’s hay crop, and as a result 
carried an extra cereal crop. Even on the best land, corn crops, 
following one-year’s seeds were almost without exception poorer 
than crops after two-years’ seeds, and the second cereal crop 
was usually more or less a failure. Not only was the crop poor 
but the land tended to become foul through growth of weeds. The 
seeds mixture used until 1911 contained large quantities of 
Italian and perennial rye grasses, which yielded poor crops of 
hay and still poorer pasture. This type of ley was really 
unproductive, though the succeeding crop derived considerable 
‘benefit. 
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When a student at the North of Scotland College of Agricul- 
ture, the writer was advised to try another seeds mixture, and 
this gave astonishing results. Red clover had always failed, 
absence of lime being erroneously considered the cause, but, 
without an application of lime, the improved seeds mixture 
provided abundance of red clover in the hay, and valuable pasture 
in the second year. The introduction of wild white clover made 
possible an extension of the ley, which had become profitable, 
and before the war it was arranged to extend the rotation so 
that a three-years’ ley could be included. The war, however, 
changed the outlook, and ail available land on the farm was 
under corn, before the inception of the War Cultivation Com- 
mittee. Good corn crops were harvested during the rotation 
following the temporary leys, but, when the demand for corn 
prevented the formation of a ley, the falling off in yield of the 
arable crops was marked. Nevertheless, although crops were 
reduced some twenty-five per cent., corn growing remained profit- 
able until prices slumped. 


Six-Course Rotation with Three-Years’ Ley.—During 1920, 
before the slump in prices, it was resolved to lay out the land 
on a six-course rotation, including a three-years’ ley, and to 
effect this it was found necessary to work several fields without 
the intervention of a ley. Crops grown after corn crops, or one 
year’s seeds, compared with crops following a two-years’ ley, 
continued to demonstrate the value of the ley on every farm. 
The first field following a three-years’ ley was harvested in 1923, 
and although conditions during springtime were amongst the 
worst on record, the crop of oats thrashed out at the rate of nine 
quarters per acre, this being two quarters over the previous 
highest record of the field, which is one of the poorest on the 
farm. ‘The variety was ‘‘ Victory,’’ which had been grown on 
the field on previous occasions. A six-course rotation is now 
established, viz. :— 


1. Potatoes, turnips and 4, Pasture. 
swedes, silage. 5. Pasture. 
2. Barley or oats. 6. Oats, 


3. Seeds hay, 


The benefit conferred by the temporary ley does not end with 
the oat crop, as an increase is evident in every crop in the 
rotation. Potatoes, in particular, revel in the organic matter avail- 
able after a good ley and in a cold, wet summer, a bit of good turf 
‘in the soil is exceedingly valuable. Such diseases as club root and 
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clover sickness are less prevalent, and many of the troublesome 
weeds of arable land disappear when pasture forms part of the 
rotation. Crops may also have a higher feeding value, as 
according to Collins,* oat straw is usually richer in albuminoids 
when the crop follows a ley. By extending the four-course 
rotation to a five- or six-course rotation, through the inclusion 
of a two- or three-years’ ley, the area under roots will occupy 
one-fifth or one-sixth instead of one-fourth of the farm. Similarly 
the corn area will be reduced from one-half to two-fifths or 
one-third. The output of corn from a farm will certainly fall, 
until the effect of the ley causes an increase in yield, although 
with a more liberal use of manures it is quite possible to maintain 
the output on many farms. In fact the whole system tends to 
be more intensive, as good farmers resent a reduced corn output. 

Farmers cannot but agree that leys confer a benefit on other 
crops, but some may consider the ley itself a doubtful source of 
profit. If, however, resort to pasture is a panacea for low corn 
prices, it is difficult to imagine why the ley in the rotation 
should not be as profitable as corn, unless the ley is so un- 
productive that it is less valuable than the average permanent 
grassland in the country. In the north of Scotland, temporary 
leys, when properly laid down, are more productive than 
permanent pasture. Such leys have been, and often still are, 
unproductive, but this is due usually to lack of knowledge or 
mismanagement, and the writer admits that for ten years he 
attempted, but failed, to establish a suitable ley. Hay crops were 
light and it was rare to find an appreciable quantity of red clover. 
Three acres of pasture were necessary to graze two bullocks, 
and fattening on a second year’s pasture was never attempted. 
Since 1911, however, seeds have invariably yielded good crops 
of hay containing abundance of red clover, and when wild white 
clover is sown, the third year of the ley promises to be more 
productive than the first or second. Cattle now fatten readily on 
the pastures, and three acres usually provide abundant food for 
four animals weighing from eight to ten cwt. each. ‘This 
would seem a rather better stock-carrying capacity than that 
attributed to leys in general. 


Use of the Ley.—Cattle, when turned out to pasture for 
feeding, receive a small ration of cotton cake and seldom fail 
to make a satisfactory live weight increase whilst fattening. 
The pastures are mostly stocked with feeding cattle which are 
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sold fat in July and August. Lean stores—home bred, Irish or 
Canadian—are purchased in autumn, and these make good pro-’ 
gress on the grass before being tied up for winter feeding. These 
stores are mostly fattened off during winter, but some of the 
younger growing animals are carried over, and may go off the 
grass fat by the end of the following June. It is arranged, as far 
as possible, to purchase stores when prices are moderate, which: 
is usually during autumn, or February and March. The demand 
for grazing cattle in April usually exceeds the supply, and it 
is difficult to make a profit if one purchases at this time. A 
careful study of markets over a number of years will show that 
to obtain the best returns from feeding cattle, it is necessary 
to combine summer and winter feeding, and in order to effect 
this, either the ley or permanent pasture is necessary. 

Leys need not necessarily be devoted to fattening cattle, as 
in many cases they are used for milk production or for the 
rearing of stock. The success of Aberdeenshire breeders testifies 
to the suitability of the ley for the latter purpose. 


Seeding and Treatment.—The success of the ley depends 
largely on the composition of the seeds mixture. Large 
quantities of rye grass, especially Italian, smother the clovers 
and slower-maturing grasses. Indeed, the second- and third- 
years’ pasture may be ruined if the total quantity of rye grass 
exceeds 3 bush. per acre. In the north, experiments usually show 
a reduction of the hay crop when Italian rye grass is included in 
the mixture. Cocksfoot is very productive in the second and 
third years, when given a chance. Experiments at Craibstone 
have shown’ that a fairly thick seeding of this grass is necessary 
if a tufty pasture is to be avoided. Late-flowering red clover, 
such as that produced in Montgomeryshire, should find a place 
in the mixture, for, when properly managed, it persists in the 
pasture for several years. Wild white clover is ‘* worth its 
weight in gold ’’ as a constituent of a seeds mixture, and to 
attempt to seed land down for a term of three years without a 
small quantity of this seed is a great mistake. In fact it should 
be included in every mixture intended for a two-years’ ley. Halt- 
a-pound of seed will cover the ground by the end of the second 
year where conditions are favourable, and the resultant green 
manure will benefit the succeeding crop to an extent which 


will more than pay the cost of the seed. 
B 
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The seeds mixture recommended is that advocated by Findlay, 
Aberdeen, and is given in pounds per acre :— 


12 lb. Perennial Rye Grass. 14 lb. Late-Flowering Red Clover. 
8 ,, Cocksfoot. 1 ,, Alsike Clover. 
4 ,, Timothy. 3,, Wild White Clover (English). 


2 ,, English Red Clover. 

On light'land the cocksfoot may be increased and the Timothy 
reduced, and on heavy land, if the tilth is rough, the seeding 
could be slightly increased. This mixture may not suit all 
soils and conditions, but it gives excellent results in the north 
of Scotland and in Cheshire. It has also given wonderful results 
on extremely poor acid soil in a smoky industrial area near 
Manchester.* 

If hay and pasture is to occupy two or three years of the 
rotation, then the ley becomes the most important crop in the 
rotation, and success will not be obtained unless the farmer 
realises this fact. In general practice the seeds are too often 
considered of second importance to the nurse crop, whereas if 
the seeds are to remain down for some time, the nurse crop 
should, as far as possible, be selected and cultivated to suit the 
seeds. Heavy clay land must be ploughed early if it is to be 
seeded down, and it may be necessary to arrange the previous 
cropping so that the heavy land is cleared in time to be 
ploughed in the autumn. Where seeds are sown in spring corn, 
attention to this point may prevent frequent failures, for heavy 
land ploughed in spring seldom forms a fine seed bed. Wheat, 
barley and oats make suitable nurse crops, provided they are not 
forced by excess of nitrogen, or grown on too rich soil. In 
Cheshire seeds usually “‘ take ’’ better in oats than wheat, and 
the reason may be that the wheat is often too far advanced when 
the seeds are sown. 

Seeds require a fine but firm seed bed and a light, but 
thorough, covering of soil, and it is usually advisable to sow at 
a time when there is sufficient moisture to germinate the seed. 
A dressing of basic slag or mineral phosphate, together with 
potash where required, should be harrowed in with the seeds, 
and if the previous crop has had a dressing of farmyard manure 
no further treatment should be necessary. If, however, the land 
is in poor ““ heart ’’ a dressing of a complete manure containing 
nitrogen may be applied with advantage. Lime may be applied 
to the previous crop or at the time of seeding, if an application 
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is considered necessary. On very light soils in dry areas it may 
be difficult to obtain a good *‘ take ’’ in years of low rainfall, 
but as the ley would be particularly useful under such con- 
ditions, it would be worth a special effort to establish. 

Undoubtedly there are farmers who have already tried the 
ley in the rotation and found it wanting. One must certainly 
be careful in advocating a system which is not practised in a 
district, as farmers generally, by experience, find out the rota- 
tion which is most suitable for soil and climate. Temporary 
pasture has generally been found useful in Scotland if the fertile 
arable soils of Forfarshire and the Lothians be excepted, and 
it also finds a place in the northern counties of England. 
Further south one sees little temporary pasture, though in some 
parts the ley is now entering into the rotation. Even if one 
assumes that this distribution was economically sound twenty 
years ago, it may be otherwise to-day, for the approved ley of 
the nineteenth century cannot compare with that of to-day. The 
arable farmer expects the ley to accumulate organic matter, and 
the old-time ley usually failed because it became open in its 
second or third year. The introduction of wild white clover 
and a preference for perennial grasses, make possible the 
ploughing-in of a ley which adds a large amount of first-class 
manure to the soil at a minimum of cost. In addition, the 
roots of grasses and clovers improve the physical condition 
of the soil, whether it be heavy or light; other crops grown for 
green manure cannot compare with the ley in this respect. 

In some areas lucerne or sainfoin might form the ley, and 
where soil and climate are suitable the cultivation of these 
valuable crops might be extended. 


Adaptability of the System.—The arable area is undoubtedly 
a national asset, but land is being rapidly laid down to per- 
manent grass. Surely the ley is preferable, if by its use the 
plough land can be maintained. In the event of war, tem- 
porary pasture lends itself to conversion into corn land more 
readily than permanent grass. Farmers will quickly plough 
up their leys when corn prices justify the change, whereas it 
takes more than a rise in the price of corn to bring permanent 
pasture under the plough. Moreover, crops following short-term 
leys will yield better than crops grown after old grass land, as 
wireworms often ruin the latter. 

Arable farmers have no need for leys when the price of 
cereals is high, because lower yields are remunerative. Good 


soils may continue to yield corn crops which allow a small 
B2 
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margin of profit at present prices, but the increased cost of 
cultivation is a heavier burden on poor land, and unless the 
crop is fairly good it cannot pay. In Engiand and Wales the 
average yield of wheat, barley and oats from 1912-1921 is 
given as 80.7, 80.8, and 38.3 bushels per acre respectively. 
Even on low- aaah land. it does not seem possible that the 
cost of production could be so low as to leave a profit to the 
farmer, unless the yield is above these figures. The cost of 
production is substantially the same for good and for- poor crops, 
and average crops are therefore unlikely to be grown at a 
profit. Even on poor land the introduction of a temporary ley 
will increase the yield, without additional manure, and this 
increase should allow a small margin of profit, In the absence 
of experimental evidence, it is, however, impossible to estimate 
with any degree of accuracy the increase in crops attributable 
to the ley. | 

The adoption of the ley may present some difficulties. If 
fields are to be grazed, they must be fenced, and it is almost 
necessary to have water in every field. Increased capital is 
also required to stock the pastures, and the cash returns, until 
the rotation is established, tend to be reduced. These difficul- 
ties can be overcome to some extent by mowing the leys, but 
the price of hay in arable districts is often low and the returns 
could hardly compare with grazing. 

The system can of course be tested in any arable area by 
seeding down a single field on the lines indicated. It is, 
however, useless to leave a field seeded with Italian rye grass 
for an extra year, as this does not constitute the type of ley 
advocated in this article. 

The writer does not claim that the ley will solve all the 
problems of the arable farmer, but temporary pasture certainly 
helps some farmers to carry on, and it seems reasonable to 
think that it would assist others. 


% te * Si a 3 


WHEAT, POOLS IN AUSTRALIA 


Tue system of selling wheat through State-controlled pools 
was initiated in Australia in respect of the 1915-16 crop, in 
consequence of the abnormal conditions of the trade resulting 
from the war. The scheme was entered into by the Govern- 
ments of the Commonwealth, and the States of New South 
Wales, Victoria, South Australia, and Western Australia, for 
the purpose of realising to the best advantage.the wheat har- 
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‘vests Of the respective States, and for making advances to 
‘farmers pending the realisation. ‘Subsequently, it was decided 
that the 1916-17 harvest, and later the 1917-18, 1918-19, 
1919-20, and 1920-21 harvests should be dealt with on similar 
lines. The general outline of this scheme is stated in the 
official Year Book of the Commonwealth of Australia, to be 
as follows :— : 


1. All grow>rs were to participate equitably in the realisation of the 
harvest and the proceeds thereof. 


2, The limited frei ‘hts’ available for export ,of corn were to: be 
. allotted between the States, in accordance with the exportable surplus 
of each. 


The securing and general allotment of freight was under the 
control of chartering agents who were responsible to the 
Commonwealth Government. | 

The duty of realising the crop was placed in the hands of 
the Australian Wheat Board, consisting of ministerial repre- 
sentatives of the Governments of the Commonwealth and the 
respective States, and one representative of the growers from 
each State. The Board was assisted by an Advisory Board, 
consisting of well-known wheat shippers, and the distribution 
of freights amongst the respective States was undertaken by 
the Wheat Board. As the United Kingdom was the chief 
export market for Australian wheat, and London the chief 
port, a London Wheat Committee, consisting of the High 
Commissioner, and the Agents-General of the States concerned, 
acting with the advice of the London representatives of the 
wheat shippers, arranged the overseas sales. 

The Australian Wheat Board fixed all prices at which wheat 
might be sold, except in the case of poultry feed, which was 
left to the individual States to regulate at their own discretion. 
Each State has a local Board or Commission to control the 
operations of the Scheme within its area, and the local Board 
effected all local sales, including sales to millers. Agents of 
' the State Governments were appointed to receive wheat on 
behalf of their respective Boards, and these agents were usually 
merchants, millers, or other authorised persons, having facili- 
ties for receiving, storing and shipping wheat, and were 
required to furnish adequate bond. On receipt of the wheat, 
the Government agent issued a storage certificate showing the 
quality and quantity of wheat delivered. On shipment of the 
wheat, the agent handed the shipping documents to the 
Minister, for transmission to the London’ Board or other 
overseas agents. + | 
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Under arrangements with the Australian banks made by the 
Commonwealth and State Governments, advances were made 
to farmers upon delivery of their wheat at railway stations to 
the appointed representatives. 

The proceeds of wheat sales were applied, as realised, in 
in reduction of the bank overdrafts which had been used for 
payment of advances and expenses. ‘The rate of interest 
payable to the banks was 5 per cent. in respect of each of the 
crops up to 1919-20, and 6 per cent. for the 1920-21 harvest. 
The Government of each State had undertaken to repay all 
advances made on account of the State, and the Commonwealth 
Government had guaranteed repayment by the States. 

With regard to the advance made to growers, this varied 
from year to year. The advance in New South Wales, for 
example, was 4s. 10d. per bushel in respect of the 1915-16 
crop, 3s. 3d. for 1916-17, 4s. for 1917-18, 4s. 10d. for 1918-19, 
7s. 6d. for 1919-20, and 6s. 8d. for 1920-21. The advances are 
made by means of certificates issued by the appcinted agents, 
payable at banks named by the growers. 

In all the States, certain wheat, particularly seed wheat, was 
not brought under the Scheme. The quantity of wheat pooled 
consequently differed from that harvested in each State. The 
pools were not. however, solely restricted to wheat grown in the 
particular State, but. wheat grown in one State was permitted to 
be sold through the pool of another. A considerable quantity of 
New South Wales wheat was, in this way, disposed of through 
the Victoria Pool. The wheat pooled in each State for the 
1920-21 crop (up to 1st August, 1921) is indicated in the following 


figures :— 


New South Wales... 50,982,000 bushels. 
Victoria Let i) 38,563.000 4 
South Australia of 81,833,000 t 
Western Australia ... 10,475,000 & 


Total 181,858,000 ) 


The original scheme, which underwent certain modification in 
respect of harvests ‘subsequent to 1916-17, came to an end with 
that of 1920-21. In 1922 the compulsory pooling of wheat was 
abandoned, but the principle of pooling the exportable surplus 
was continued on a voluntary basis under the respective State 
Governments acting independently of each other. Under this 
scheme, as in the case of the compulsory scheme, each State 
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ultimately receives, in respect of the grain actually shipped, 
the average net profit from the overseas realisations which, after 
paying expenses, is distributed pro rata amongst the growers. 

Under the latter scheme the organisation for marketing the 
exportable wheat is roughly as follows :— 

There are three wheat pools: (a) Victoria, (b) South Australia 
and New Zealand in conjunction, (c) Western Australia. 
Growers are free to dispose of their produce to the State pool 
of their own Government, or to that of another State Govern- 
ment, or not, as they choose. In respect of each pool there is 
established a Wheat Board, analogous to the Australian Wheat 
Board referred to above, which is responsible for the purchase, 
collection, storage, financing, shipping and marketing of the 
grain. Under the Wheat Board an agent is appointed to pur- 
chase wheat from the growers, making, on behalf of the Board. 
an advance for the wheat received of about 8s. per bushel. The 
agent receives the grain from the grower, usually in bags at the 
local railway station, and ships it to the port. These agents, 
who are mainly drawn from the principal firms engaged in the 
grain trade prior to the starting of the pooling system, are under 
State control, and are allocated certain districts from which they 
are authorised to collect wheat under the scheme. 

This system of pooling still remains in operation, and the grain 
exported to the United Kingdom is distributed in this country 
through the ‘‘ Australian Wheat Pools Agency,’’ consisting of 
three firms, which receive and market the whole of the wheat 
exported by the respective Wheat Boards, operating upon the 
British corn exchanges, mostly in London. 


THE DEVELOPMENT OF AGRICUL- 
TURAL COSTINGS IN DENMARK. 


THe Work oF THE DanisH Bureau or Farm MANAGEMENT.* 


For some years past an interesting experiment in agricultural 
costings has been proceeding in Denmark and the results are 
of considerable interest to agricultural economists outside that 
country. Indeed, the work that is being carried on by Professor 


* Undersggelser over Landbrugets Driftsforhold, VI, and Meddelelser fra 
Det landgkonomiske Driftsbureau, wy Meddelelse, 10, December, 1923, issued 
by Det land@konomiske Driftsbureau. 
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Larsen at the Danish Bureau of Farm Management has already 
ceased to be entirely experimental and is rapidly taking a definite 
place in the machinery of agricultural administration and intelli- 
gence in Denmark. 

The History of the Experiment.—The definite movement 
towards the adoption of modern methods of book-keeping among 
Danish farmers, and the introduction of a system of agricultural 
costings, may be traced back to the efforts made as early as 
1890 by some of the local agricultural societies to encourage 
farmers to keep proper accounts by making an approved system 
of book-keeping one of the conditions with which farmers had 
to comply who entered for the competitions organised by these . 
societies. Some of the societies, too, helped on the movement 
by preparing for their members model forms of account specially 
adapted for particular types of farming. The Co-operative 
Agricultural Association in Zealand, for example, distinguished 
itself by the work it undertook in the years 1904-1910 to deter- 
mine the best method of book-keeping for those farmers who 
were desirous of adopting a costings system applicable to farm 
crops. The practice spread of making farming accounts an 
essential feature in the competitions organised by the leading 
agricultural associations, and the work of propaganda was largely 
aided by the agricultural schools and institutes which gave farm 
accounting a leading place in their curricula. 

It was gradually found, however, that something was wanting 
in the system of agricultural account keeping in Denmark, and 
that what was missing was a method of organisation. How this 
organisation or directive influence was to be supplied was a 
question to which it was not easy to provide an answer, and con- 
sequently, in 1910 the Royal Danish Agricultural Society set 
up a Committee to investigate the matter. This Committee was 
specially authorised to draw up rules for the keeping of accounts 
applicable to both large and small farms, and, further, to make 
recommendations as to the best way of placing the organisation 
of agricultural accounts in the country on a basis which would 
be both stable and adaptable-to modern requirements. In 1918 
the Committee produced a report, and shortly afterwards account- 
books drawn up by it were published and were widely circulated. 

The most important result of the deliberations of this Com- 
mittee was, however, the birth of the idea of a central bureau 
to deal with agricultural accounts. This project became a topic 
of general discussion in interested circles, and at a meeting of 
the Royal Danish Agricultural Society: held in November, 1915, 
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it was resolved. that a plan for the establishment of such a bureau 
should be worked out in consultation with all organisations that 
were concerned with the proposal. In May, 1916, a special 
sub-committee of the Society’ was appointed to prepare a detailed 
scheme of working, and in January, 1917, the proposals made 
by this committee were accepted by the Society. Pending the 
establishment of the Bureau, the special sub-committee of the 
Society proceeded with the collection of material for the use of 
the Bureau, and commenced the analysis of accounts on the 
lines that it was proposed should be adopted by the Bureau. In 
the spring of 1918 the Bureau was definitely set up as an 
independent organisation, and at once proceeded to function. An 
annual subsidy of 12,000 kr. was granted by the State; this 
subsidy was increased in 1919-20 to 15,000 kr., and for the 
current year the subsidy will amount to 50,000 kr. 

Organisation of the Bureau.—The Bureau is managed by a 
Committee, on which serve representatives of the Central Danish 
Agricultural Co-operative Association, the Royal Danish Agricul- 
tural Society, the Co-operative Association of Danish Small- 
holders, the Statistical Department of the Danish Government, 
and similar bodies. The Director is Professor O. H. Larsen, 
who is also a member of the Committee, and he is aided by a 
Deputy-Director and seven or eight assistants. The offices of 
the Bureau are situated in Copenhagen. Apart from the State 
subsidy already referred to, the Bureau obtains some revenue 
from the sale of account-forms and by directly managing the 
books of certain estates and large farms. Payment is made by 
the Bureau to the local societies for each completed account sent 
in at the rate of 10-15 kr. for each account. 

Method of Obtaining Accounts.—The method adopted of 
obtaining accounts for the Bureau is by means of a system -of 
local societies which, in connection with farm institutes and 
agricultural associations. have been set up by farmers expressly 
for the purpose of providing assistance in the keeping of accounts 
and of rendering it possible for individual farmers to obtain the 
help and advice of an expert agricultural accountant. Of these 
societies there were approximately 60 in existence in 1928. It 
_ is the usual practice for the accounting societies to appoint an 
accounting officer, whose duty it is to assist the members of the 
society to keep proper accounts and to examine the progress 
made by them from time to time. At the end of the financial 
year the accountant conducts an audit, and places himself in a 
position to be able to certify that the completed accounts are 
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accurate in all particulars. Some of the accounting officers 
employed by the societies find it possible to keep going about 
80 separate farmers’ accounts. In normal circumstances the 
accountant makes a personal visit to each farm, the accounts of 
which are under his charge, once or twice a month. Financial 
assistance is afforded by the State to those societies that are 
prepared to comply with certain conditions, which require that 
the system of accounting adopted should be an approved one, 
that the accounts kept are not restricted to particular branches 
of farming, and that the results obtained shall be available for 
publication if required. 

The Central Bureau and the Local Societies.—The Bureau cf 
Farm Management keeps in close touch with the local societies 
by means of the expert accountants, who are able at all times 
to communicate with the Bureau on points of difficulty that arise, 
and who attend annually a three days’ conference, at which the 
work of the preceding year is discussed, improved methods of 
agricultural costings are considered, and the lines of the forth- 
coming year’s activities are laid down. The Bureau also under- 
takes the direct supervision of the accounts kept on certain estates 
and larger farms, and in this way is enabled to keep in close 
touch with the actual details of some part of the accounting work 
that it organises and directs. Only a proportion of the separate 
accounts that are kept by the farmers who are members of the 
local societies are used by the Central Bureau in their annual 
economic analysis of the position of Danish agriculture. In 
1922-23, for example, the total number of accounts which were 
kept in association with the 60 existing local societies was 
approximately 2,500, of which it may be expected that between 
500 and 600 will be included in the final costings analysis issued 
by the Bureau. 

The Publications of the Bureau.—Although the Bureau has 
only been in existence for a few years, it has already earned a 
well-deserved reputation for the excellence of its publications. 
The Sixth Report of the Bureau, which includes the results of 
the investigations for the year 1921-22, is a noteworthy contri- 
bution to the literature dealing with the economics of the farm. 
In the 190 pages of the Report, the 500 accounts analysed have 
been considered from every possible point of view; such questions 
as the amount of capital employed on farms of various sizes, the 
comparative working expenses on farms in different parts of 
Denmark, the gross output per hectare on different sized farms, 
the gross and net profit earned on various sized holdings, and 
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the remuneration obtained by the small farmer who employs no 
labour other than his own family, all receive detailed examina- 
tion. When it is realised that the Report includes no fewer than 
76 summary tables, of which many give comparative figures for 
a series of years, in addition to special tables furnishing informa- 
tion for each of the 500 accounts included in the analysis, it 
will be seen that Professor Larsen has spared no pains to place 
all the information so laboriously collected at the service of 
agricultural economists. 


The Chief Results of the Investigations.—It is, as a general 
rule, the prosperous farmer who is willing to keep and furnish 
accounts, and should results become less favourable a farmer 
who has in past years been a member of a local accounting 
society frequently resigns from the society. This has an unfor- 
tunate result on the continuity of the material with which the 
Central Bureau has to work, and, indeed, it is rare to find that 
a farmer who furnished accounts in 1917-18 is also furnishing 
accounts in 1921-22 or 1922-23. In view of this fact, the results 
that may be deduced from the information which the Central 
Bureau has made available are likely to appear as rather more 
favourable than is really the case, and the accounts which are 
shown may be regarded as being applicable to farmers who are 
in a superior class, both as regards scientific knowledge and 
business aptitude. 


After having been winnowed by the Central Bureau, the 
number of accounts actually included in the tables printed in 
the reports for 1921-22 was 500. This number shows a con- 
siderable increase on that for the previous years, as will be seen 
from the following table, which shows the number of holdings 
of each size in each area for which the accounts were examined 
by the Bureau :— 

1917-18. 1918-19. 1919-20. 1920-21. 1921-22. 


Under 10 ha.* 14 24 OD 47 40 
10-20 + 42 51 67 90 89 
20-30 # 68 78 83 111 120 
30-50 ~ 70 95 108 121 143 
50-100 a 29 38 49 60 67 
Over 100 ,, i 19 29 Bf 41 

AT 'OTAT At. Aue ie 305 bo 466 500 


—— ——— ——— —— —_—_ 


* 10 hectares = approximately 25 acres. 
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The following table gives the results-of the examination of 
the 500 accounts for the year 1921, in respect of the various 
sized. holdings :-— : . 


Keawer PER: HECTARE. 
Cost of Net percentage 


Capital Gross production Net returned on | 
employed. Yield. (Outgoings). Yield, capital, 
Under 10 ha. 3,488 1,247 1,246 1 0 
10-20 - __,, 2,896 867 849 18 0.6 
20-30 7 2,874 876 825, . 51 ) 1.8 
30-50 + 2,749 784 746 38) 1.4 
50-100 ‘ 2,485 651 630 21 0.9 


Over 100 ,, 2.494 ECs 7 632 45 1.8 


Similar figures are available for each year since 1917-18, and 
these figures have been summarised into one group of holdings 
showing in £ per acre the capital invested, the gross yield, the 
outgoings, the net yield and the eae d at return on the capital 
invested :-— 

£1 PER ACRE, Ohertes PMA GEN 


Percentage 
Capital Gross Out- Net return on 
Invested. Yield. goings. Yield. capital 
Jae. oe) 8: oe 8 £8. invested. 
1917-18 we, 6218 15 12 10 15 417 Fpl 
1918-19 ase 64 2 hs Lee 1239p bwGw, 10.6 
1919-20 nes 63 10 22 16 16 11 6 5 Pe 
1920-21 ane 64 8 26 8 21 3 5 5 8.2 
1921-22 ie 62 12 18 11 17 16 0 15 1.2 


From this table it will be seen that Danish agriculture has had 
very varied prosperity over the period of years in question, 
and that in 1921-22 the position of the Danish farmer was a 
very serious one. In 1918-19, on the other hand, the return 
that he received for his work was very substantial. 

In looking at the above table it has to be borne in mind that 
the capital invested includes the capital value of the land, 
buildings, equipment and stock of all kinds. - 

When examined in detail it becomes evident that the most 
important result from the farmer’s point of view, of his opera- 
tions in 1921-22, was the drop in gross output per hectare as 
compared with the year 1920-21.. On the average the gross 
output showed a decline from 1,185 kr. per hectare in 1920-21 
to 831 kr. per hectare in 1921-22, or a reduction of 80 per cent. 
This result is largely due to the pronounced fall in the prices 
of agricultural products during the latter half of the financial 
year 1921-22; another contributing factor in some parts of the 
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country was a comparative failure in certain’ crops. To counter- 
balance to some extent the drop in gross yield between 1920-21 
and 1921-22, there was a drop in working costs of 151 kr. per 
hectare. This reduction is due partly to a decrease in wages 
paid to labour and partly to a fall in the price of feeding stuffs 
and other commodities. 

The net yield to the farmers in 1921-22 was very poor indeed. 
The detailed figures published by the Bureau make it clear that 
in the case of the small holdings, there was no net yield at all. 
Apart from this class of holding, however, there was no essential 
difference between the yield obtained on medium-sized holdings 
and on large farms. 

The Bureau has recently issued a preliminary statement cover- 
ing the analysis of about 200 accounts for the year 1922-28. 
These show thatthe net yield per hectare has risen from the 
low average figure of 33 kr. in 1921-22 to 140 kr. in 1922-23, 
while the average percentage return on capital invested has risen 
from 1.2 to 5.4. These figures would appear to indicate that 
agriculture in Denmark is on the road to recovery after the 
decline in 1921-22. 

It is in arriving at general conclusions on the way in which 
small, medium and large holdings are affected by varying 
economic conditions, that the work of the Bureau is of such great 
value to the agricultural economist at present. When to the 
series of figures at present available, further years have been 
added, the value of the results obtained by the Bureau will 
increase to an extent that can only be realised by those who have 
searched for, and failed to find, reliable costs data for agriculture 
extending over a reasonable period of years. 


* * * * * * 


HOARY PEPPERWORT: A WEED 
MENACE IN THE S.E. COUNTIES. 
H. C. Lone, B.Sc. (Edin.), 

Ministry of Agriculture and Fisheries. 

With Drawings from Nature by Berrna Ret. 


Hoary Pepperwort (Lepidium Draba, L.), a perennial weed 
of the mustard and charlock order, and variously known in Essex 
and Kent as chalk weed, Thanet weed, hoary cress, whitlow 
pepperwort, white weed, and devil’s cabbage, has in recent 
years become a most disturbing factor in Essex and Kentish 
farming. It is clear that this obnoxious weed is spreading in 
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these two counties, and it is certainly desirable that every 
farmer should be made familiar with it. Those who have 
unfortunately come into practical contact with this weed regard 
it as a serious menace, for it has caused heavy losses, and is 
costly to tackle. Farmers in all counties, but in Essex and 
Kent particularly, would be well advised to keep their eyes open 
for its first appearance and then give it no chance to become 
established. 


Distribution.—The distribution of this weed in England was 
discussed in April of last year at the School of Agriculture, 
Cambridge, at a meeting attended by a number of County 
Organisers and County Officials. Professor Biffen emphasised 
the dangerous menace to agriculture which the spread of this 
weed constitutes. Thirty years ago it was one of the rarest 
plants in East.Anglia, but its presence as far north as Norfolk 
has now been notified. It has certainly been found as a 
weed of cultivated land in Essex for somewhere about 35 years, 
though it seems probable that it has only become widely trouble- 
some in the last 15 years. Its virulence in Essex and Kent 
is well known. It has also (1923) been found in Buckingham- 
shire, at Wendover. 


Hoary Pepperwort has travelled from the old world right 
across the United States to California, which it seems to have 
reached some 17 years or so ago, and is becoming one of the 
worst plant enemies of the sugar beet grower. The weed is also 
very prevalent in parts of New Zealand, and is widely spread 
throughout Victoria, where it is a proclaimed weed under the 
Victorian Thistle Act. 


Hoary Pepperwort must be regarded as an “alien’’ in 
Britain, though it is a common weed on the Continent. Accord- 
ing to a communication from Mr. E. EK. Turner, well-known as 
an authority on the Essex flora, to Mr. R. Robson (East Anglian 
Institute of Agriculture, Chelmsford), the weed was introduced 
in 1809 by troops returning from the Walcheren. 


Seed.—The seeds (Fig. 1, a) are about one-twelfth of an inch 
long (1.5 to 2 mm.); broadly egg-shaped, sometimes slightly 
tapered, may be slightly compressed; dark brown, brown to 
purplish; surface dull. According to Burchard* the seeds are. 
found here and there in mid-EKuropean red clover seed. In the 
United States they occur in Lucerne samples.+ During the 


* QO. Burchard, Die Unkrautsamen : Berlin, 1900, 
+ 22nd An. Rept., Agric. Exp. Sta., Univ. of Nebraska, 1909. 
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F1G. 1.—Hoary Pepperwort (Lepidium Draba, L.). 
a. Seed, nat. size andx5; a’. seed vessel x3 ;1b. early stage of seedling x 1 ; 
bh’. cotyledon or seed-ieaf; ¢c. second stage of seedling x1; d. third stage 
of seedling x 1; e. flowering plant x 1; e’. flower x 5. 
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F1q. 2.—Hoary Pepperwort (Lapidium Draba, 1.) showing variation in 
foliage of mature plants. (About nat. size). 
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past month they have been found, at the Official Seed Testing 
Station, in a sample of tall fescue. 


Seedlings.—In the seed-leaf stage (Fig. 1, b) the root of the 
seedling is thread-like. The part immediately below the seed- 
leaves is whitish to green, stout and smooth. The cotyledons 
(seed-leaves) are oval, narrowing to a broad petiole (leaf-stalk), 
and light green above and below, fleshy, about one-third of an 
inch in total length and one-eight of an inch broad. The first 
true leaves (Fig. 1, c) are small, spring from the base, oval to 
nearly round, narrowing to a broad petiole, light green, smooth, 
and with a clearly marked midrib. In a rather later stage 
(Fig. 1, d) the leaves are oval to round-oval, smooth, with a 
long petiole channelled above, a clearly shown midrib, and some 
have a slightly irregular margin. 


Mature Plant.—Hoary Pepperwort (Fig. 1) has thick cord- 
like roots, branched stem, and oblong to somewhat lanceolate 
leaves, the lower of which are shortly stalked and the upper 
with an arrow-headed base which clasps the stem. It is some- 
what variable, however, many plants being much more branched 
than others, while in some cases the leaves have broken or 
irregularly toothed margins rather than the usual unbroken 
margin (Fig. 2). 


The small white cruciform flowers are about one-fourth to 
one-eighth of an inch in diameter, borne on slender flower stalks 
in broad flat clusters, and the two-seeded pods are thick, nearly 
heart-shaped, and constricted in the centre. The plant is stout, 
covered with fine down (though this is variable), and one to three 
feet in height. It flowers in May and June, and may be spread 
rapidly by seed and steadily by the root-stocks. Robson says : 
‘‘ Above ground it is as bad as charlock, below ground it is as 
‘bad as bindweed.’’ Its appearance when in flower in a corn 
crop is very striking (Fig. 3). 


Soil and Situation.—It appears to invade most soils in Essex, 
light or heavy, and also most sites, as Robson states: “* It 
can maintain its existence amongst grass and lucerne, and it 
srows luxuriantly in many ditches, and in waste heaps by the 
wayside. When the ground is cultivated for corn, etc., it grows 
vigorously.’” The long root stocks have been found in the 
deepest drains, and have been traced to a depth of four feet. 
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Eradication.—As regards combating the weed generally, the. 
principles on which to proceed may be given as follows :— 
1. Regular and frequent cutting to prevent seeding and 
exhaust the root-stocks ; 
2. Well-hoed root and other crops, and thorough tillage 
operations ; 
8. If absolutely necessary, a bare fallow with deep plough- 
ings and cultivating; | 
4, A smother crop of mustard, vetches, or maize; 
. Spraying as indicated below. 
6. Refuse in badly cleaned thrashing aaa may distribute 
the seeds. 
7. Seed of local origin should be examined both by vendor 
and purchaser to ensure that it is free from this weed. 
8. The distribution of the weed in seeds hay, clover hay, etc.,' 
should be guarded against. The sale of such hay off 
the farm producing it might lead to serious results— 
and has probably already assisted in the distribution 
of the weed. | 
9. Let farmers co-operate to guarantee one another as far as 
possible against local distribution of this serious pest. 
Experiments conducted by Robson* indicated that spraying 
the weed (both in the field and along hedgerows) about the 
beginning of May with 80 gal. per acre of a 4 per cent. solution 
of copper sulphate (= 82 lb. in 80 gal.); or (preferably perhaps) 
with 273 Ib. of nitrate of soda and 163 |b. of copper sulphate 
in 110 gallons of water per acre, destroyed the weed above 
ground, and therefore prevented seed production, while the outer 
leaves only of the cereal crop were killed. In the case of the 
latter spray fluid the weed was killed to a considerable depth 
below the soil. It was considered likely that two annual spray- 
ings would be found necessary. A horse-sprayer would be desir- 
able as in the case of charlock. | 
Spraying trials were conducted in 1921 and 1922 in Kent,t 
and Garrad’s general conclusions indicate that spraying when 
the plant is in full flower is most effective, destroying the leaves 
and flowers, preventing seeding, and preventing the smothering 
of the corn crop. Persistent spraying should gradually weaken 
the weed. The spray fluids suggested are 40 Ib. of copper 
sulphate in 80 gallons of water; or 2 ewt. of sulphate of 


Or 


* Control of the Weeds Whitlow Penperwort “and Black Mustard, 
R. Robson: this Journal. Vol. XX VI, An., 1919. p. 56. 

+ Hoary Pepnerwort or Thanet Weed, G. H. Garrad;.this Journal, 
Vol. XXX, May, 1923, p. 158. a 
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ammonia in 60 gallons of water; or 14 lb. of copper sulphate 
aud 56 |b. of sulphate of ammonia in 70 gallons of water. 

After having one portion of a field hand-weeded for 18 years, 
Mr. John Steel, of Rochford, is stated to have kept the weed to 
its original area, but it still continued to grow! 

It should be strongly emphasised that the roots penetrate 

deeply and widely, and the plants produce an abundance of 
seed, and exertions must be continuous if rapid multiplication 
is to be avoided. 
_ Hoary Pepperwort has caused heavy losses in California, and 
the Californian experience is of interest. In the Monthiy 
Bulletin of the Department of Agriculture for that State (Feb.- 
March, 1922) it is recorded: (1) that it suffers readily from 
drought, and “‘ in a drought-weakened condition is killed easily 
by close cutting ’’; and (2) that ‘‘ for the underground stems, 
thorough cultivation through an entire season will do much, 
and probably a second season of the same thorough work wiil 
finish the job in a given location.’’ It is there found that in a 
crop like sugar beet, hand pulling is about the only measure 
practicable, care being taken to pull up as much as possible of 
the rootstocks. The Bulletin referred to pertly says: ‘“‘ Efforts 
to control this now recognised pest failed and all the outside 
aid obtained was the name and the information that it was a 
difficult plant to eradicate.’ 

‘“TIt was soon realised that infestation by this plant made 
summer crops difficult, then unprofitable, and finally, in many 
cases impossible. Hay sold from infested fields spread the 
infestation and unclean grain added to its distribution.’’ Some 
farmers sacrificed a whole season to cultivation, to bring the 
weed under control, and failed. ‘‘ This result was so discourag- 
ing that a second season’s cultivation was not attempted although 
this might have been successful in establishing control.’’ It was 
introduced to California in lawn grass seeds, lucerne, flower 
seeds and beet seed, and by flood waters from other districts. 

This weed was well known to Mr. Primrose McConnell in 
Essex many years ago, and he permits me to quote from a 
letter as follows :—‘‘ I never saw or heard of it till I came to 
this corner of Essex. A neighbour informs me he has dug down 
4 to 5 ft. and the roots went deeper still. I have none on my 
farm as vet, but it is only some fields away. One farmer has 
sowed down some fields, as his arable crop was smothered with 
it and it was a hopeless case. Ordinary weeding and cultivation 
is of no use, and even fallowing fails to Inll it: perhaps two 
years’ successive fallow might settle it, but I am doubtful.”’ 
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THE MANAGEMENT OF AN 


INSTITUTION FARM. 
J. H. Martinson, B.Sc. (Agric.), 
County Agricultural Organiser, Surrey. 


Ar the Surrey County Mental Hospital, Brookwood, the 
farming policy is essentially governed by the needs of the 
Institution. The purpose of the farm is to provide, as far as 
possible, all the milk, potatoes, pork, eggs, etc., required, and 
to utilise the waste material—always a large item where many 
people are housed and fed. 

As it is fulfilling this purpose very efficiently and also very 
economically, the details of cropping, stocking and general 
management of this farm will no doubt be of special interest 
to those responsible for the management of similar farms. 

The Institution usually accommodates from 1,200 to 1,400 
patients in addition to a large residential staff. 

The farm is managed by a sub-committee of four, 
acting through the steward of the Institution and the farm 
bailiff, who have kindly furnished the statistics for this article. 
Broadly speaking the farming policy is decided by this sub- 
committee, which meets regularly and periodically; at these 
meetings the schemes of cropping, manuring, marketing, etc., 
are brought forward and either approved or amended, the details 
of carrying these out being left to the steward and bailiff who 
report at each meeting. 

The same committee is responsible for the 21 acres of gardens, 
which are supervised by the steward and the head gardener, 
and which supply the Institution with fruit and vegetables. 

The Farm.—The area of the farm is 1582 acres, of which 
81; are arable and 72 grass. It is situated on the Bagshot 
Sands within two miles of Bisley and five of the village of 
Bagshot, to which this geological formation owes its name. 

It is well known that, except in favoured parts in valleys 
where deeper soil has accumulated or where alluvium is present, 
the soils on this formation are very poor and a great part of 
the area consists of barren commons and army camps. The 
soil on the farm under review may be said to be fairly typical 
of the poor type which abounds in the north-west part of the 
county, and much of the land, if not highly farmed, would soon 
revert to something little better than waste land covered with 
heather. The soil is largely composed of coarse sand with 
pebbles, and, except in the lower parts, possesses a very small 
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water-holding capacity and cannot lift water from below in dry 
times. Its yielding power is therefore very much limited by 
the amount of rain falling at the right time of the year, and is 
increased by any amelioration of the soil which increases its 
water-retaining powers, i.e. the frequent application of organic 
matter in the form of dung, ete. Manures have no lasting effect 
on this type of soil, and, practically speaking, each crop must 
be manured individually and not be regarded as part of a rota- 
tion. The following will illustrate these points :— 

In some grassland manuring trials on a dry part of the farm, 
the yields of hay from the unmanured plot taken each year in 
the middle of July have been as follows (the rainfall during the 
preceding months being given alongside) :— 


Yield per acre. Inches of rain, 
cut. qe Feb.—June inclusive, 
1921 se ee fi 3° 
1923 wi ne an 4) are 7OD 


It might be mentioned here that on one of the poor fields in 
the dry season of 1921, a seeds mixture sown in the spring failed 
over the whole area with the exception of one strip of land down 
the centre of the field. Inquiry showed that in the previous 
winter the farmyard manure for the field beyond had all been 
carted down this ridge. We may assume therefore that the 
extra consolidation caused by this heavy carting improved the 
water lifting capacity of the soil and enabled the seeds to 
germinate and maintain their existence until the rains came in 
the autumn. 

Grassland manurial trials have shown that applications of 
artificial fertilisers will increase the yield and improve the 
quality of the hay, but that their effect is not lasting. Experi- 
ments and analyses have shown that the soil has a low content 
of lime and is poor in all plant foods. 

Stock.—Cattle.—A dairy herd of 33 cows is kept to supply 
milk for the Institution. The cows are Dairy Shorthorns with 
a few Ayrshires and Ayrshire crosses. 

It has been the object in recent years to grade up the cows 
with a view to having a herd of heavy milkers, and for 
this purpose the yields are recorded by the Surrey Milk Record- 
ing Society under the Ministry of Agriculture’s Scheme. Poor 
milkers are weeded out and the heifer calves from the best 
milkers only are retained to be brought into the herd later on. 
A pedigree T.incoln Red Shorthorn bull of good origin is being 
used. In the milk recording year ended 1st October, 1922, the 
herd average as authenticated and checked by the Ministry of 
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Agriculture was 7,808 lb., or approximately 717 gallons. This 
can be considered a very useful average for a herd of this size. 

livery effort is made to produce clean milk; the cowshed is 
good, with water laid on, and a modern clean-milk pail is in use. 

The young stock comprise 25 heifers and five weaning calves. 
All these are home reared and thirteen of the heifers are in calf. 

Pigs. —The keeping of pigs is an important branch of the 
farming at this Institution. Approximately the same number 
of sows is always kept. The following figures show the stock in 
1922 and 1923 :— | 

31st March, 1922. 31st March, 1923. 


Boars aie cae 2 ee 2 
Sows i = 35 a 37 
Suckers as mh 130 “6 94 
* Others es Se al Ber 226 


* With the exception of a few selected gilts these 
are being fattened for pork or bacon. 


The boars are of the pedigree Middle White breed. The sows 
are largely home bred, and as pedigree boars have now been 
used for many generations are of a very useful Middle White 
type. It has now been decided to work up a pedigree herd and 
five of the sows are pedigree Middle Whites of well-known 
strains. 

Hach sow is expected to have two litters in the year, and 
as far as possible it is endeavoured to arrange for the farrowings 
to take place from December to February and June to August. 
Suckers are weaned at eight weeks, and pigs suitable for breed- 
ing purposes are selected from them. 

Kach week two pigs of an average dead weight of 18-19 stone 
are required by the Institution. Other pigs are sold fat in the 
market at 14 or 15 stone dead weight at the age of five or six 
months. Some gilts are sold for breeding purposes. 

During the year ended 81st March, 1928, the following were 
sold or slaughtered for the Institution :— 


Sold fat in the market and to butchers a i 409 
Slaughtered for the Institution ae foe ra 91 
Sold in market.. re Pr roe oe Re 4 sows 
Sold for renin Hs A 34 gilts 


With the exception of a Be Pot iros erie purchased for 
breeding purposes, no pigs were bought during the year. 

Horses.—Fight horses are kept, but two of these are wholly 
employed carting coal, etc., for the establishment. 

Poultry.—About 200 ice and 50 laying ducks are kept, the 
former comprising White Wyandottes, Light Sussex, Rhode 
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Island Reds and White Leghorns. All the eggs produced are 
required by the Institution. 

Labour.—The main work on the farm is done by regular 
hands, vicarious help being given by patients. The work of 
the latter is not very reliable and has to be organised in gangs 
and supervised by reliable men. It is useful for such work as 
potato planting, lifting and sorting, mangold pulling and hoeing, 
etc. Patients also assist with the pigs and occasionally with 
the herd. | 

As regards the regular hands, eleven men are emploved. 
Three of these are in charge of patients working on the farm; 
three attend to the cows, milk, and fill in their time wisi 
seasonal farm work ; one is in charge of the pigs; two are carters; 
one looks after the poultry and does general work; and one is 
permanently engaged carting coal, ete. 

Cropping.—Of the 72 acres under permanent grass 40} are 
made into hay each year. For the greater part this meadow 
land is rather low-lying, and considering the district yields fair 
crops. 

The young stock are sent off the farm for the summer and do 
not return until the end of September; during this time, there- 
fore, the 88 cows, sows and gilts, have access to about 
82 acres of pasture and the aftermath of 404 acres. The pasture 
is, however, very poor and cannot be relied on to produce much 
keep in unfavourable times; it is supplemented by green crops 
from the arable land fed either on the pastures or more usually 
in the cow sheds. 

On the low-lying meadows applications of basic slag have 
been found to be the most effective method of improving the 
herbage, dressings of 5-6 cwt. of a 80-40 per cent. grade being 
given every three or four years. 

The pasture Jand is much drier and manuring of this is much 
less effective ; occasional liming and frequent small applications 
of soluble phosphates and potash form probably the most effec- 
tive treatment. A dry season on these soils burns out fine 
grasses and clovers, and the surface then soon covers itself with 
moss. 

A relatively large number of cattle, which are chiefly fed on 
green crops grown on the arable land, graze over the meadows 
and pastures, and it is their droppings which have gradually 
added to the fertility of these fields, enabling them to produce 
more herbage than they otherwise would. 

Of the 82 acres of arable 7 comprise land which is unsuitable 
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for winter cropping; of these 2 acres are irrigated by liquid 
manure from the buildings, and 5 acres are on land which is 
naturally wet. This area is cropped specially with such crops 
as mangolds, spring planted cabbage, maize, kale, ete. 

The remaining 75 acres are cropped and manured in the usual 
way of farm practice, but no strict rotation of crops 1s followed. 
Each year it is necessary to grow from 20 to 22 acres of potatoes, 
of which 2-8 acres are earlies, so that part of the ground has 
potatoes every third year and part every fourth. A strict 
rotation is therefore impossible. 

The area under the various crops during the season 1922-23 
was as follows :— 


Acres. Soiling Crops. Acres. 
Potatoes... ste 203* Maize... 4 ed 2 
Wheat... ae 8 Rye aes eg 2 
Winter Oats AF L5t Trifolium « sd 1 
Rye ap a 4 Winter Vetch Mixtures 34 
Seeds Ley ... ns 133 - Spring Vetch Mixture ... 13 
Mangolds ... mig 8 
Cabbage ... ae 3 


The soiling crops were followed by 2 acres swedes, 3 acres 
turnips, and 81 acres kale. 

Summarised this is :—Potatoes 201 acres, straw crops 27 acres, 
seeds 181 acres, roots and green fodder crops 211 acres, part of 
the last being followed by 8 acres roots and kale. 

Of the produce from these crops, the bulk of the potatoes, 
the greater part of the 81 acres of kale, and practically all the 
swedes and turnips were taken by the Institution. With the 
exception of a few potatoes sold for seed all the other produce, 
including the wheat, was consumed on the farm. 

Potatoes.—The requirements of the Institution are approxi- 
mately 4 ton per day or 180 tons per year, and the average yield 
in 1922 was 10 tons per acre. The varieties grown are Epicure 
for earlies, King Edward, Ally, Lochar and Great Scot. Scotch 
seed is always used, and the ground is well manured, a common 
dressing being farmyard manure 20 tons, superphosphate 8 ecwt., 
sulnhate of potash 14-2 ewt.. sulphate of ammonia 1 ewt. 

Wheat.—An area of wheat is alwavs grown, and of late years 
Yeoman has heen found to be verv satisfactory. 

Winter Oats.—These are grown to provide straw fodder for 
the cattle and grain for horses. Spring oats are not very satis- 
factory on this land, and are not now grown here. 


* Of this 2+ acres were earlies. 
+ Of this 11 acres were sown with seeds. 
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Rye.—A small area is cultivated for straw and grain as it 
grows well on this land, and if there is a scarcity of fodder in 
the early summer it can be used as green food. 

Clover and Rye Grass Ley.—A one-year’s mixture is grown 
containing broad red clover, alsikc and Italian rye grass. Two 
cuts are taken in the summer before the ley is broken up. 

Mangolds.—These are used for the cows from Christmas until 
about the middle of April. They also form part of the ration of 
the young stock and some are given to pigs. This crop is 
manured very similarly to the potatoes, except that the sulphate 
of potash is replaced by the requisite amount of kainit and a 
top dressing of nitrate of soda may be given at singling time. 

Cabbage.—This is fed to the cows from October to December, 
replacing the green maize in the rations. This crop is grown 
under the sewage irrigation. 

Soiling Crops.—Maize is grown under sewage irrigation and 
is a most valuable crop on this farm, supplying green food during 
the period from August to October, when so often the grass is 
scarce or has lost its sueculence. 

Strips of rye. trifolium and vetch mixtures are sown in the 
autumn for early feed from April onwards. Spring vetches 
with oats are sown in the spring to follow these, and to carry 
on until the aftermath is available and the maize is ready for 
feeding in August. These crops are followed by kale, swedes 
and turnips, the bulk of which is required by the Institution 
and the remainder is used up as food for stock after the cabbage 
has been finished and before the mangolds are started at 
Christmas. Where the pasture is so poor these crops are 
essential if a large herd of dairy cows is to be maintained on 2 
relatively small acreage. These soiling crops are well manured, 
receiving a dressing of farmyard manure with the addition of 
some superphosphate and occasionally a small quantity of 
sulphate of ammonia or nitrate of soda. 

Manuring.—The yields of all crops on the farm have gradually 
been increased, and there is no doubt that this is very largely 
dne to the great improvement which has heen brought about in 
the condition and texture of the soil bv the freauent application 
of farmvard manure. This sunnlies the oreanic matter which 
is absolutely essential to this soil, helping it to retain its mois- 
ture, without which no heavy crop can be grown, however great 
the application of artificials may be. The application of so much 
farmyard manure has been made possible by the wintering of 
a large head of stock. From 8 horses, 60 head of cattle and 
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about 400 pigs of varying ages, about 830 tons of manure are 
produced annually; of this 50-80 tons are. required by the 
gardens, the remainder being used on the farm for potatoes, 
mangolds and soiling crops. 

About 121 tons of artificials, comprising superphosphate, 
kainit, sulphate of potash, nitrate of soda, sulphate of ammonia 
and potato fertilisers, are used annually on the arable land. 
About half of this weight is applied to the potato ground, the 
balance being used for mangolds, other root crops and soiling 
crops. Basic slag is applied to the grassland in such a way 
that the whole is treated about every four years. 


Feeding of the Stock.—Horses.—The rations for the horses 
consist of seeds hay. straw chaff and oats in winter, and soiling 
crops, hay and oats in summer. All these are grown on the farm. 


- Cows.—In summer the cows graze over about 82 acres of 
pasture and 401 acres of aftermath, and are given the produce 
of about 72 acres of soiling crops. - 

The approximate average per cow is therefore as follows :— 
pasture 0.97 acres, aftermath 1.23 acres, soiling crops 0.22 acres. 
The soiling crops providing the continuous supply of green 
food are rye, trifolium, winter vetch mixture, spring vetch mix- 
ture and maize. The cows also receive some concentrates, the 
quantities being varied according to the milk yield of individual 
cows. 

From October the winter green foods are cabbage followed by 
kale, swedes and mangolds in turn, the last carrying on until 
the rye and trifolium are available. Meadow hay, oat straw and 
purchased concentrates complete the winter ration. The amount 
of concentrates required per cow for the whole vear ended 
81st March, 1928, was 0.90 ton, or an average of 5.5 lb. per day. 

The food values of these rations have been worked out on 
several occasions, and it has been found that the cows are being 
fed for maintenance and milk yield on lines very near to the 
standard of scientific requirements. 


Pigs.—Sows and gilts are kept in the open air on waste and 
pasture land as far as is practicable. They are brought into the 
sties to farrow. Pios for fattening are kept indoors from wean- 
ing time. Green food or roots are given throughout the year, 
and small potatoes from the farm when available. Swill from 
the Institution is utilised to the full. The ration is completed 
by purchased foods comprising bran, middlings, barley meal, 
pig meal, ete. 
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It was found during the past year that the total quantity of 
concentrates required for the pigs worked out at an average of 
2.86 lb. per day for 276 pigs, a number which comprises sows, 
gilts, boars and fatteners, but excludes suckers, and is fairly 
constant throughout the year. This small average testifies to 
the use made of small potatoes and swill. 

Accounts.—Detailed farm accounts are kept, and for this 
purpose the farm year is from April to March. In many respects 
this is an advantage as the annual valuation does not then 
include large sums for hay, straw, corn, potatoes, etc., which 
would affect one taken at Michaelmas. The farm is credited 
with the cost of produce taken by the Institution at current 
wholesale market prices. 

Conclusion.—Financially the farm has been a success. Its 
main source of profit has been from pigs, whose well-known 
ability to convert swill and waste potatoes into a saleable com- 
modity has been utilised to the fullest extent, as is shown by the 
small average daily requirement of meals. A further source 
of profit has been milk production, and on this farm it is due 
to the high average yield of the herd, furthered by sound feeding 
on scientific lines. The farm, moreover, fulfils its purpose very 
adequately, though in many respects it is not favoured by 
natural conditions, as the soil is poor and dry, and the average 
rainfall of the district is low. An intimate knowledge of the 
farm and its methods reveals very clearly how much of its success 
in all its branches is directly due to the consistent following of 
a definite policy. A readiness to profit by practical experience 
and scientific information has always been shown, but no radical 
changes have been allowed to affect the general scheme in opera- 
tion which time has shown to be sound. 


* * * * * * 
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Proressor R. G. Staputepon, M.A., and Ruopa Jonss, B.A., 
Welsh Plant Breeding Station, Aberystwyth. 


i 

Date, Rate and Methods of Seeding.—It is generally 
recommended that lucerne should be sown in drills, although 
when the conditions are favourable excellent stands can be 
obtained from broadcasting; this latter method, however, shouid 
not be employed except when the land is exceptionally free from 
weeds; under poor and BVSLBEE conditions. drilling is much to 
be preferred. 
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A grain drill with seeder attachment may be used. In 
America special alfalfa disc drills are largely employed. The 
chief merit of drilling is that it affords ample opportunity for 
hoeing and weeding the crop during its early development, and 
also ensures proper covering of the seed—the correct depth 
being an inch or a little under on heavy soils, and about 1} to 
13 inches on light sandy soils. The seed rates employed vary 
over a wide range in different parts of the world. In Sweden 
Witte’s trials indicate that for broadcasting about 35 to 40 Ib. 
per acre, and for drilling about 25 to 80 1b. per acre (with 
the coulters about 10 in. or 13 in. apart), are the correct rates. 
In America under normal conditions the seed rate for drilling 
is about 20 to 25 lb., while under irrigation the quantity 
may be as little as 15 lb. In drier districts in New South Wales 
the seed rate is often as low as 6 to 8lb.* The rates for 
normal conditions are higher than those usually employed in 
the case of red clover, but somewhat heavy seedings are necessary 
in order to assist weed repression. ‘The distance between the 
drills should be sufficient to allow of proper hoeing; thus Witte 
recommends a minimum of about 10 in. with a range up to 
13 in.; distances commonly employed vary from about 6 in. or 
7 in. to as much as 21 in. The establishment of a successful 
stand on a sandy soil has been reported by the Harper Adams 
Agricultural College, when 20 lb. per acre was sown in drills 
one foot apart.t Oldershawt recommends broadcasting on heavy 
clays, since on such soils cultivation is usually difficult and is. 
likely to be injurious to the plants. 

Trials conducted in New Zealand have shown the advantage 
of drilling over broadcasting. At Canterbury plots drilled at 
14in., inoculated and manured, yielded more heavily than 
those drilled at 7 in. or 21 in. On the unmanured and non- 
inoculated plots, 21 in. gave the highest yields.§ In America 
the growing of lucerne in widely-spaced rows has not proved 
profitable, for the cultivations have then to be continued over 
the whole duration of the ley and consequently become pro- 
hibitive|| while the crop is liable to become very dusty. Fream 
quotes opinions in favour of drilling at from 6 in. to 8 in., any 

* See Whittet, J. N., “The Production of Lucerne Seed,” Agric. Gazette 
of New South Wales, Vol. XXXIT, p. 105. 

* + The Harper Adams Agricultural College, ‘ Field Experiments,” 1911. 

$ Oldershaw, A. E., “ Lucerne as an Alternative to Grass,” Agricultural 
Gazette, 25th March, 1923. ) 

§ Ward, F. E.: ‘* Some Recent Lucerne Exp: riments in Canterbury,” New 
Zealand Jour. Agr., Vol. 24, 1922, p. 226. 


~~ || Oakley, R.A. and Westover, H.Q.: “ Howto grow Lucerne,” U.S. Dept. 
Agr., Farmers’ Bull. No. 1283. 
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greater distance being stated to favour a straggling rather than 
an upright growth of the plants.* The results at Aberystwyth 
tend to show, however, that lucerne can be erown by the widely 
spaced method under general conditions unsuited to the crop 
and it is a plan worthy of further trial as being of possible value 
to those who desire, at all events, to grow a relatively small 
breadth of lucerne only, as an insurance against exceptionally 
dry years. In the drier regions of New South Wales, it is recom- 
mended by Whittett that lucerne for seed production should be 
grown in rows spaced by as much as 380 in. to 86 in. when only 
13 lb. to 2 lb. of seed per acre are employed. It is of interest 
to note that in 1826 Cobbett? refers to an area of lucerne grown 
in Herefordshire “‘ on the Tullian plan ’’ in rows 4 ft. apart, 
and he remarks that ‘“‘ a good crop of early cabbage may be had ° 
between the lucerne rows ’’—a useful reminder that there are 
many ways of growing forage crops! 

Lucerne should be sown early enough to have become weil 
established before the end of the growing season, and late 
enough to have allowed ample time for the destruction of weed 
seedlings before sowing. In this country June is probably the 
best month for sowing. Trials conducted by Witte at Svaléf 
from sowings made at seven different dates between 18th June 
and 15th September showed the best results from the first two 
dates (18th June and 5th July), with an eleven per cent. drop 
by 15th July and thence a rapid and progressive fall to 
15th September—from sowing at which date no stand was 
achieved. § 

It is not generally advisable to sow lucerne under a covering 
crop; for one thing this necessitates early sowing and prevents 
adequate cleaning of the ground; it also necessitates a higher 
seed rate and tends to interfere with the establishment of a 
satisfactory stand. The crop should only be sown under a 
‘“ nurse ’’ crop when the conditions are particularly favourable. 
Witte’s trials show a decrease of 21 per cent. from three cuts 
taken in the first two years from sowing under a nurse in 
comparison with no nurse,§ whilst Wright’s trials in Scotland 
proved the nurse crop to be destructive to the lucerne. 


be] 


* Fream, W., “The Cultivation of Lucerne in England,” Jour.R.A.S.E., 
1895. 

+ Whittet, oe. cit. 

+ Cobbet’s ‘ Rural Rides.” 

§ See Witte, Hernfrid, “ Blalnzernodlingen i Nordamerika,” Stockholm- 
Svenska Tryckeriaktiebolaget, 1921. Note: 316 references to Lucerne 
literature (mostly American) are given in this paper. 
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After-Management.—The chief aim of after-management 
is to keep down weeds and to bring the plants into the best 
condition for withstanding the winter, both of which are of the 
greatest importance during the seeding year. When sown with- 
out a nurse and in drills, the ley should be hoed several times 
during the first summer with a hand or horse hoe, and if 
necessary hand weeded also. In the first harvest year hoeing 
should be started as early in the spring as the condition of 
the soil permits, and if necessary hand hoeing should be resorted 
to and the process be repeated after the first cut, and if need be, 
again after the second cut. These hoeings are doubly important 
in regions of high rainfall (a necessity which affords a strong 
argument for sowing lucerne in drills in such situations) where 
weeds grow rapidly, and generally where the conditions are not 
particularly favourable to lucerne. Harrowing as a means of 
keeping down weeds is not to be recommended until after the 
first harvest year as there is too great a risk of injuring the 
young plants. | 


Subsequent to the first harvest year, harrowing or other 
methods of cultivation should be resorted to with a view to 
keeping down weeds. As to whether harrowing is beneficial, 
apart from weed destruction, is doubtful, and it is not recom- 
mended by Oakley and Westover on broadcast leys, neither is it 
considered to be a sound practice under South African con- 
ditions.* Harrowing is recommended by Witte and Elofson in 
the second and subsequent harvest years (when the leys have 
been drilled) and should probably be regarded as an important 
operation under high rainfall conditions in this country, both 
with a view to the suppression of weeds (especially bent and 
other grasses), and the breaking of the consolidated soil surface 
and consequent aeration. If the soil is not in a suitable con- 
dition when the lucerne is commencing active growth in the 
spring Witte recommends harrowing immediately (within two 
days) after the first cutting, and if possible again after the 
last cut of. the season. 


Suitable implements must be used, and the tines of the harrow 
should not be too sharp. Oakley and Westover state that 
experience has shown that in most cases the use of the dise 
harrow is actually injurious and that this or any implement that 
tends to split the crowns should be avoided. 


* See Reid, V. D.: “ Lucerne Growing in Vincent County,” New Zealand 
Journal of Agriculture, Vol. XX VI, 1923, p. 219. 
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Practice with reference to the treatment of the crop and utilisa- 
tion of the produce during the seeding year is varied in the 
extreme. Experiments in Sweden indicate that under the con- 
ditions there obtaining it is best not to cut during the seeding 
year; if, however, the seeding has been early and the plant is 
in or near flowering stage, a cut can be sometimes taken at the 
end of August or early in September. In the Southern States 
of America, where lucerne grows rapidly from spring sowing, it 
is often possible and advantageous to take two or even three 
hay cuts during the seeding year. It is sometimes a common 
practice to cut over the leys in the seeding year once or even 
twice whilst still young, with the intention of keeping down 
the weeds and encouraging the young plants to “* stool out.’’ 
Work recently conducted by McKee,* however, seems to suggest 
that clipping has the reverse of beneficial influences on the 
young lucerne plants, resulting in a reduction of root system and 
loss of vigour during the subsequent (first harvest) year and it 
would appear that in no case (even despite excessive weediness) 
should a cut be made until the plants are coming into flower. 

When fields are not cut during the growing season of the 
seeding year, various practices obtain for dealing with the dead 
growth which will be apparent during late autumn and early 
winter, Witte states that the dry stems should be raked together 
early in the spring, and in the Northern States of America, 
where the hardy variegated lucernes are grown, the fields are 
sometimes burned over early in the spring. In the dry Vincent 
country in New Zealand the stand is not infrequently cut when 
5 in. to 6 in. high and the growth and weeds left on the ground 
to act as a mulch during the winter.t 

In the second and subsequent harvest years lucerne is most 
usually cut two, three or even four times for hay or green 
fodder. Frequent cutting, however, has the effect of diminishing 
the persistency of the ley, and even under the most favourable 
conditions more than three cuts will tend in this direction, while 
under conditions less suited to lucerne cultivation it is not 
advisable to cut more than twice per season if it is desired to 
maintain a long duration ley. 

The heaviest yields will be obtained from cuttings made when 
the crop is in full bloom, and, particularly on young leys, cutting 


* See McKee, Roland, ‘The Effect of Clipping on the Root Development 
of Alfalfa,” Jour. Amer, Soc. Agronomy, Vol. 8, 1916, p. 329, Investigations 
in progress at Aberystwyth with cocksfoot and other grasses show that 
repeated cutting has a very detrimental influence on the root development of 
plants so treated. 

+ See Reid, loc. cit. 
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too late or too early has equally bad effects on persistency and is 
not to be recommended; in particular cutting before flowering 
time is fatal to persistency. As a rule the crop should be 
cut when about one-third and not more than one-half of the 
stand is in flower, a procedure which is compatible with the 
saving of fodder of high nutritive value, and with safeguarding 
persistency. 

Although lucerne is essentially a hay and soiling crop, as 
previously stated, it is used to a considerable extent as pasturage 
in many parts of the world. It is generally recommended that 
lucerne should not be grazed in the first harvest year, and it is 
an established fact that it should not be grazed continuously or 
allowed to be eaten down to the crowns. 


Lucerne in Mixtures.—Grasses and clovers may be sown 
together with lucerne for one of two purposes :—either to add to 
the keep during the seeding and first harvest year only, and to 
suppress weeds during that period, or to grow with the lucerne 
during the whole period of the ley. Lucerne is sometimes used 
as an ingredient in ordinary mixtures intended for long duration 
leys. 

Ordinary Mixtures.—Lucerne in amounts varying from 8 lb. to 
10 lb. per acre is often included in mixtures of the Elliot type. 
and frequently justifies itself on chalky and gravelly soils. Its 
inclusion in such mixtures regardless of soil and other conditions 
is, however, from the point of view of its contribution to the hay 
crop, in many cases merely a waste of seed. A mixture con- 
sisting of tall oat grass 5 Ib., Vale of Clwyd red clover 7} lb., and 
lucerne 15 lb. per acre, was sown in 1922 at Aberystwyth. The 
lucerne brairded fairly well, but never looked healthy during 
the seeding year, and in the first hay crop (1923) only con- 
tributed 0.42 per cent. to the total produce. In general, it may 
be said that the lucerne in ordinary mixtures sown under non- 
lucerne conditions will do less well than if sown alone. EHlofson 
with considerable justice none the less advocates the inclusion 
of lucerne in ordinary mixtures, simply as an index plant, to 
ascertain whether lucerne succeeds on particular fields and in 
particular districts, and, if succeeding, by degrees to increase the 
nitrogen bacteria. Where appreciable contributions result pure 
lucerne leys should be subsequently tried. 

The Addition of Grasses or Clovers to suppress Weeds during 
the Seeding and First Harvest Years of a Lucerne Ley.—With 
this end in view short lived grasses or clovers are usually 
employed, and as the result of trials conducted by Lindhard in 
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Denmark it would seem that the contribution of the short lived 
species should be but slight and that of the lucerne considerable.* 
Broad red clover (successfully employed at Saxmundham), 
Italian rye grass, and quite small sowings of tall oat grass, 
have been employed, while in this country trefoil is sometimes 
used, and small sowings of wild white clover have been tried. 

‘There is always some risk of the quick growing plants sown 
competing adversely with the lucerne as effectively as would 
weeds—it would therefore seem desirable to rely on hoeing when 
the lucerne is drilled and only to include small amounts of a 
quick growing species when lucerne is broadcast on a field 
known to have been insufficiently cleaned. 

Lucerne-Grass Leys in Place of Pure Lucerne.—Under certain 
conditions a lucerne-grass ley may be more profitable than a pure 
lucerne stand, and in any event has certain advantages 
to recommend it. The various operations connected with hay- 
making can be carried out more easily—an important considera- 
tion in regions of rather high rainfall. The ration is more 
varied, which is an advantage for certain purposes. In addition, 
weeds may to some extent be suppressed, and such leys generally 
establish themselves when broadcast better than pure lucerne ; 
the necessity for hoeing and cultivation is thus obviated, and in 
certain localities the crops are somewhat heavier. 

A lucerne-grass ley can with advantage replace a late-flowering 
red clover-grass ley intended for, say, three years, on soils which 
are too dry to carry good crops of red clover. For land where 
it can be shown that a lucerne-grass ley gives a greater bulk of 
forage than pure lucerne over a long period of years there 1s 
of course much to be said in favour of the combination. Soils 
rich in humus are best suited to long duration lucerne-grass leys, 
which would not seem to be well adapted to very dry soils, or 
to regions of particularly low rainfall. 

It is probably best to combine but a single grass with lucerne. 
The species chosen should be persistent under meadow conditions, 
should recover rapidly after cutting, and yield two good cuts a 
year, while it should also come into flower at about the same 
time as the lucerne. Timothy is somewhat largely employed for 
this purpose in America, but can hardly be regarded as a very 
suitable species in England, since it flowers too late and does 
not recover particularly well after cutting. Witte refers to 
interesting trials conducted at Alnarp (by Forsberg) and at 


” 


 * Lindhard. E., “ Forsig med Kaellingetand og i Lucerne Graesblanding, 
Tystofte, 1910-13, 


48 LUCERNE. [| APRIL, 


Svalof, which indicate that cocksfoot and tall oat grass are 
perhaps the best grasses for the purpose—a combination of 
lucerne with each having given higher yields over a six-year 
period (1915-20) at Alnarp and in the first harvest year (1920) 
at Svalof than pure lucerne. The following relative statement 
taken from Witte shows the state of affairs at Alnarp* :— 


Lucerne alone st +e 100:0 } Based on total 
Lucerne and cocksfoot ... 132'4 >produce for the 
Lucerne and tall oat grass 138°3 J six-year period. 


Other Swedish trials also indicate that tall oat grass with 
lucerne gives on the average slightly heavier yields than cocks- 
foot. Cocksfoot, however, gives a more leafy hay than tall 
oat grass and also stands grazing better, and in this country 
is likely to give the better results. Before the era of the 
motor lorry, market gardeners in parts of Kent used to grow 
cocksfoot-lucerne leys for their horses, and the writer has seen 
excellent examples of these near Greenhithe from which heavy 
hay crops were taken twice a year, while Oldershaw quotes a 
case of a lucerne-cocksfoot ley which has given excellent results 
over a nine-year period. +t 

The mixtures employed in Sweden have varied from 24 to 7 |b. 
of cocksfoot—about 43 lb. having apparently given the best 
results—with 18 to 27 lb. of lucerne per acre. ‘Tall oat grass is 
generally employed at the rate of 7 to 10} Ib. in mixtures with 
lucerne.{ Were it not for the high price of the seed golden oat 
grass would probably also be a good species to employ in con- 
junction with lucerne. 

The Improvement of Lucerne.—It is beyond the scope of 
this article to enter into details with reference to breeding lucerne, 
but there are certain considerations that should be of interest 
to the general reader. It must be remembered in the first place 
that the variegated lucernes of commerce are all natural hybrids, 
and that they have not been bred carefully from segregates 
obviously suited, after selection, for particular districts. Thus, 
even supposing that Grimm or other commercial varieties of 
the natural hybrids were proved to be no gain on Provence for 
any one of the varied habitats obtaining in Britain—this wou!d 
not be evidence that it would be impossible or even difficult to 
breed a hybrid lucerne of extreme value for some of our more 
difficult habitats. 


REGO NV ALGER nee Fae occ sds ania aecdn ta ee ae i Nordamerika,” Joc. cit. 

+ Oldershaw, A. W., ‘“‘Lucerne and its many good Qualities,” Modern 
Farming, July, 1920. 

t Trials at Abervstwyth of Tall Oat Grass with Red Clover have also shown 
that this grass needs to be sown in larger amounts than Cocksfoot. 
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Such selection as has so far been operative on the commercial 
lucernes has been in favour of drought resistance and_ frost 
resistance, neither of which is of supreme importance, except 
perhaps in restricted areas, in Britain. ‘The case for the 
prosecution of critical breeding work with lucerne in this country 
is based not only on the great value of the crop but on the 
almost accidental success of the variegnted types in North 
America, and on the fact that lucerne, almost alone of the 
herbage and forage legumes and grasses, appears to be an ideal 
species for the plant breeder. The technique of fertilization 
is simple, and, given the necessary mechanical assistance, it is a 
self-fertile plant.* 

Summary and Conclusions.—1. It is evident from a review 
of the literature cited in this paper that lucerne is a crop of 
exceptional importance, and judging by the scant reference to 
it in the agricultural literature of this country it would appear 
to be equally evident that not enough attention has been given 
to the possibilities of increasing the area under lucerne in 
Britain. 

2. It is not to be supposed that lucerne could be successfully 
grown in all districts, or on every farm in particular districts, 
but having in mind its great value, especially in years of 
drought, it would be to the interest of most stock farmers to 
endeavour to maintain at least a small area of lucerne on their 
holdings. 

8. Investigation is necessary in the direction of thoroughly 
testing the most promising nationalities and strains over the 
widest possible area in the country. Hungarian lucerne, with 
Grimm and other representatives of the variegated lucerne should 
be tried against Provence. These trials should be followed up by 


* The following papers may be cited as amongst those which give the 
most useful information relative to Lucerne breeding :— 
Southworth, W.—“Alfalfa Hybridization,” Scientific Agriculture (Canada), 
Vol. IT, 1922. p. 257, and Journal of Heredity, Vol. V (10), October, 1914. 
Oliver, G. W.—*“ New Methods of Plant Breeding,” United States Depart- 
ment of Agriculture, Bureau of Plant Industry, Bull. 167, 1910. 
Piper, C. V.—‘' Alfalfa Seed Production: Pollination Stndies,”’ United 
States Department of Agricultnre, Bureau of Plant Industry, Bull. 75, 
1914 
Witte, Hernfrid—“ Alfalfa Breeding: Its Possibilities and Purposes in 
Sweden and some Observations concerning different Characters in the 
Crossing between the Blue-Flowered Alfalfa (Medicago sativa) and the 
Yellow-Flowered (Af. fauleata).” (Summary in English), in Sveriges 
Utsidesforenings Tidskrift, Hifte V, 1921. 
Waldron, L.R.—“ Cross- Fertilization in Alfalfa,” Journal American Society 
of Agronomy, Vol. XI, 1919. p. 259. 
—_—_—_- ‘First Generation Crosses between two Alfalfa Species,” 
ibid., Vol. XII, 1920, p. 133. 
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research with a view to breeding improved strains suitable to 
those areas where it is at present difficult or impossible to grow 
the crop with reasonable success. 

4. Cultural methods need also to be made the subject of 
exhaustive and careful investigation, of particular importance 


being the question of the rival claims of broadcasting, drilling 


and growing in spaced rows, under different conditions of soil 
and climate. 

5. Equally important is the question of the best and most 
economic means of inoculation, and the relation of applications of 
lime and of manurial dressings to yield as such and to the 
necessity for or efficiency of inoculation under varied conditions. 


FEEDING TRIALS WITH SILAGE. 


ViO; FPriswwickee PsA vipa) WN DEAS Neral: 
South Eastern Agricultural College, Wye. 


In 1920, Mr. A. H. Chaytor, M.A., of Hurst Green, Sussex, 
presented a tower silo (Fig. 1) to the College for experiments! 
purposes, and during the years 1921-22 and 1922-23 trials have 
been carried out which were designed to obtain information 
regarding the economic value of silage. In both years the silage 
was tried against roots. All the foods used were analysed and, 
with the exception of the silage, their compositions were 
sufficiently near to the average figures in the tables published 
by the Ministry,* for the latter to be used in compounding the 
rations. In the case of the silage the rations were based on the 
actual analyses.t 


The Composition of Oat and Tare Silage.—The analysis 
of oat and tare silage was found to vary considerably, not only 
from year to year, but in samples taken at different heights in 
the silo. During the years under discussion it was very notice- 
able that the composition of a crop of oats and tares at the time 
of cutting depends principally upon the weather during growth. 
In the year 1920-21 the early part of the summer was dry and 
the tares made poor growth, the proportion of tares at the time 
of cutting being small, but in the year 1921-22 when the weather 


* See tables in the Ministry’s Miscellaneous Publication No. 32, ‘“ Rations 
for Farm Stock.” 

+ The digestible constituents were calculated by the use of the co-efficients 
of digestibility determined by Wood and Woodman (Jour. Agr. Sci., July, 
1921). 
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was showery the tares grew vigorously and formed the bulk of 
the crop. The quality of silage is dependent partly upon the 
kind of green material put into the silo and partly upon its 
condition,* the latter being governed very largely by the weather 
at the time of cutting. It will be readily understood therefore 
that the composition of oat and tare silage is very variable, and 
if it is to be used to the best advantage, rations must be based 
on actual analysis. 


Density of Oat and Tare Silage.—Numerous inquiries have 
been received regarding the capacity of silos and weight of silage. 
The College silo is 14 feet in diameter and 82 feet high. In 
1920-21 it contained 24 feet of usable silage after it had settled, 
weighingt 67 tons; that is to gay, about 55 cubic feet of silage 
weighed 1 ton. In 1921-22 there were 21 feet of usable silage 
weighing 59 tons; that is, 54 cubic feet weighed 1 ton. 


Costs.—The cost of the production of silage used in the 
succeeding pages includes all expenses incurred in growing, 
harvesting and storing the green material, but does not include 
the cost of removing the silage from the silo and of feeding. 
The cost of roots includes all the expenses up to the time they 
arrive in the root store, which adjoins the mixing room, bat 
does not include the cost of cutting and feeding. The method 
of dealing with the silage at Wye is as follows :—A trolley is 
placed under the shoot so that the silage as it is thrown 
out of the silo falls into the trolley. Two men are employed, 
one in the silo throwing the silage down the shoot, and one 
packing it into the trolley and wheeling it away. The silo 
adjoins the buildings (Fig. 1). It is about 20 yards 
from the silo to the food store. With regard to the roots two 
men are employed to cut them, one to fill the cutter and the 
other to remove the cut roots. The cutter is driven by an 
engine. 

In 1922-23 the above operations were timed and the following 
notes were made :— 

1. It was found to take about twice as long to cut the roots 
for a number of cows as it did to bring the silage for them from 
the silo. 

2. The cost of running the engine was saved in the case of 
the silage. 


* Amos and Williams, Jour, Agr. Science, Vol. XIT, Pt. 4. 


+ The weight was ascertained by keeping a record of the number of trolley 
loads taken from the silo, a trolley load being weighed periodically. 
| D2 
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3. The weight which had to be distributed amongst the cows 
was less with the silage ration than with the root ration. With 
a small head of stock, such as was employed in these trials. it 
is impossible to estimate with any degree of accuracy the amount 
of time saved by using silage instead of roots, but from the 
observations made it is Patilent that in the case of a large head 
of stock the saving in this direction would be considerable. This 
should be borne in mind in considering the figures regarding 
cost given in the subsequent pages. 


Soil and Climate.—The crops described in this paper were 


grown upon a light working clay soil overlying the chalk, which 
in places is only a few feet below the surface. The rainfall of 
the district is low, about 80 inches per annum. 

Feeding Trial with Dairy Cows in 1921-22.—The 1920-21 
crop was sown on 25th February at the rate of 24 bushels of 
tares and 11 bushels of oats. It was manured with 6 cwt. of 
slag (30 per cent.), 4 cwt. of kainit, and 1 cwt. of sulphate of 
ammonia. It was cut on 4th July in hot weather, and was 
allowed to lie in the swath for about 12 hours to wilt before being 
carted. The tares did not grow well, and at the time of cutting 
tares and oats were in about equal proportions. The tares were in 
full flower and the oats had reached the milk stage. It was 
not possible to take any weights, but the crop was estimated; by 
eye, to be about 8 tons of green material per acre. 

The silage when removed from the silo was brownish in colour, 
had a pleasant smell, and was readily eaten by all kinds of 
horned stock. The quantity of usable silage (67 tons) is equiva- 
lent to 6 tons per acre. After the silage crop had been harvested 
the land was ploughed and sown with turnips and rape, but 
these failed owing to the dry weather. In this year swedes 
failed and mangolds yielded 151 tons per acre. 

Rations.*—Kach cow received a basal ration, which was 
arranged to previde sufficient nutrient materials for the main- 
tenance of the cow} and to enable her to bropuge her calf. It 
consisted of :— 


When on Silage. When on Mangolds. 
3 lb. Straw. 9 Ib. Straw. 
6 4, Tay: 8 ,, Hay. 

45 ,, Silage. _ 56 ,, Mangolds. 


and in addition to the above 2 Ib. oats, 1 Ib. Kevptian cotton 


* These were compounded on the lines laid down in Leaflet No. 388, the 
dry matter content being checked by the curves given in Miscellaneous 
- Publication No. 32. 

+ Average weight, 10 cwt. 
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cake and 1 lb. linseed cake were fed for each gallon of milk 
yielded. 

Only six cows were available for this trial. They were 
divided into two groups—A and B—with 8 cows in each group, 
the cows being matched as nearly as possible as regards age, 
lactation period, and size. The rations were weighed out each 
day. The milk was weighed as it was drawn from the cows. 
The cows were fed as follows :— 


Period. Group A. Group B. 
Preliminary period as Jan. 9 to Jan. 22. ast Roots. Silage. 
1st Trial period ... he Jan. 23,, Feb. 27. i 4 % 
Feb. 28,, Mar. 12. Rat Foods changed. 
2nd Trial period ... ne Mar. 13,, Apl. 16. ses Silage. Roots. 
The milk yields were :— 
Silage. Roots. 
lb. lb. 
Ist period ... aes 4 Group B: 3,372 mag Group A: 3,360 
2nd period ... oe wy a Ae OOS ‘a UE oie tele 
otal apis: 6,740 we 6,746 


Costs.*—The cost of silage was £2 7s. 6d. per ton and that 
of the mangolds £1 7s., and on this basis the cost of the food 
consumed to produce 1 gallon of milk was the same with both 
the mangold and the silage rations, viz., 10d. In considering 
the question of costs, it should be borne in mind (1) That in 1921 
in this district both cabbages and swedes were a failure; (2) 
Silage was the only succulent food available in any quantity 
between September and Christmas; and (8) The price of £1 7s. 
was the actual cost of producing the mangold crop, but in order 
to get a fair comparison between silage and roots the mangolds 
should be charged at the average price of producing a ton of 
roots (i.e. average of swedes and mangolds), which was about 
£2 10s. as the swede crop was a failure. If the roots used are 
charged at £2 10s. per ton, the cost of producing a gallon of 
milk comes to 1s. per gallon. 


Feeding Trials with Dairy Cows in 1922-23.—The seed for 
the 1921-22 crop was drilled on 29th October at the rate of 
21 bushels of tares and 1 bushel of oats. Six ewt. slag (80 per 
cent.), and 4 ewt. of kainit were applied to the land before sow- 
ing, and 1 ewt. of sulphate of ammonia was applied as a top 
dressing in the spring. The crop was cut and carted between 


* Hay was valued at £5 per ton, straw at 50s. per ton, oats at 35s. per qr., 
Linseed cake £14 15s. per ton, Egyptian cotton cake £9 5s. per ton. The 
cost of silage and roots wre ascertained by H. W. Kersey on the lines laid 
down by C. §. Orwin in his book on Farm Costings, and in considering these 
it should be remembered that wages have fallen since 1922. 
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16th and 22nd June in showery weather. It was allowed to he 
in the swath for about 24 hours before carting, but did not dry 
much. The material which was put into the bottom of the silo 
was wet with rain which fell just before and during carting. 
The oats had not made much growth, and the crop consisted 
mainly of tares, which were in full flower at the time of cutting. 
The weight of freshly cut green material was estimated to be 
7 tons 6 cwt. per acre. 

The silage was a dark greenish brown, almost black, colour, 
with a very distinctive smell; that from the upper part of the 
silo was quite palatable, but at the bottom where the green 
material was carted when wet with rain the silage was darker 
in colour, had a more pronounced smell and was eaten with 
less relish than that from the upper portion. The weight of 
usable silage taken from the silo (59 tons) is equal to a yield of 
nearly 5 tons per acre. 

After the silage crop had been removed the land was ploughed 
and sown with white turnips, which yielded 15 tons per acre. 
Tn this vear swedes yielded 20 tons per acre and mangolds about 
244 tons. 


Rations.—The basic ration was arranged to provide sufficient 
nutrient material for the maintenance of the cow* and to enable 
her to produce 1 gallon of milk per day in addition to her calf’s 
needs. It consisted at the commencement of the trial of :— 


When on Silage. When on Mangolds. 
6 lb. Straw. 6 lb. Straw. 
Si aay. 12 Hay, 

45 ,, Silage. 84 ,, Mangolds. 


2 ,, Egyptian cotton cake. 


and in addition to the above each cow received 2 lb. of oats, 
1 lb. of Egyptian cotton cake and 1 Ib. of linseed cake for each 
gallon of milk yielded in excess of 1 gallon. 


The silage from the bottom of the silo proved to be of poorer 
quality than that from the upper portion and, at the end of April, 
it was necessary to add 2 lb. of Egyptian cotton cake to the silage 
ration to bring the protein up to the theoretical standard. 


Hight cows were available for this trial and these were divided 
into two groups—C and D—with four cows in each group. 
During the first change period Number 18 (in Group D) had an 
attack of indigestion and her milk yield was abnormal for about 
a fortnight. 


* Aver-ge weight 11 ecwt. 
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Rations were weighed out each day. The milk was weighed 
The cows were fed as under :— 


as it was drawn from the cows. 


1928. Group C. Group D. 
Preliminary period ... Jan. 22 to Jan. 29 Mangolds. Silage. 
[st ‘rial period re Jan, 30 ,, Feb. 19 V . 
Feb. 20 ,, Feb. 26 Food changed. 
2nd Trial period Fe Feb. 27 ,, Mar. 19 Silage. Mangolds. 
Mar. 20 ,, Mar. 26 Food changed. 
ard Trial period re. Mar, 27 ,, Apl. 16 Mangolds. Silage. 
Apl. 17, ,, Apl. 28 Fe. Food changed. 
4th Trial period BAe Apl. 24 ,, May 15 Ef Silage. Mangolds. 
The milk yields were :— 
Silage. Mangolds. 
lb. Ib. 
1st period Group D: 2,9433 Group C: 2,8064 
2nd period ... by ee yy) 2,078 LA re te Lae 
3rd period ... aw ue on 4 LD 34 27508 ie LOR AGP F 
4th period Hie Cis eeu ae dus rh Lh eee 
Total 10,5744 11,1764 


showing a difference in favour of the mangold ration of about 
60 gallons (5 per cent.). 

The difference in the milk yields was undoubtedly to a certain 
extent accounted for by the deterioration which took place in the 
quality of the silage during the trial. In the earlier part of the 
winter the silage improved in quality the lower it came from in 
the silo, and in framing the rations after Christmas, allowance 
was made for a further improvement. The material at the 
bottom of the silo, however, proved to be of poorer quality. 

Costs.*—The cost of production of the silage was £2 10s. 
per ton and that of the mangolds 15s. 8d. per ton. On this 
basis the food used to produce 1 gallon of milk cost 82d. with 
the silage ration, and 8d. with the mangold ration. 

Quality of Milk.—The opinion is held by some feeders that 
silage will taint the milk of cows to which it is fed. This 
opinion has not been confirmed at Wye. On no occasion has any 
bad flavour been noticed and during the time the 1922-23 trial 
was being carried out the College herd was included in the Kent 
Clean Milk competition, in which it was placed second. Whilst 
the competition was in progress the milk was examined periodi- 
cally by a dairy expert. Fig. 1 shows the arrangement of the 
buildings: it will be noticed that the silo is only separated 
from the cowshed by about 5 yards. 


* Hay was valued at £5 per ton, straw at 30s., linseed cake at £14, 
undecorticated cotton cake at £8 5s. and oats at £10. 
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The fat content was taken regularly during the two 
trials described in this paper. and the records do not indicate 
that the change from roots to silage or vice versa had any definite 
effect upon the quality of the milk. 

A Feeding Trial with Fattening Bullocks.—This trial was 
commenced on &th November, 1922, and finished on 8th March, 
1923. The silage used was from the 1921-22 crop described 
above. It carnc from the upper part of the silo and improved 
slightly in quality during the trial. Fourteen two-year-old 
bullocks were available. They were put up to fatten on 
26th October in two groups, A and B. ‘The animals in 
Group A were fed npon a ration containing silage, those in 
Group B upon a similar ration which contained swedes instead 
of silage. The beasts were fed in a covered yard in which they 
lay loose, Group B occupying three small bays and Group A 
lying in one lot in the large yard. The rations were weighed 
daily. A preliminary period of 10 days was allowed for beasts 
to get used to yard feeding, and the trial then started on 6th 
November. 

At the commencement of feeding the rations per head per day 
were :—— 


Group A. Group B. 
12 lb. Oat straw. 12 lb. Oat straw. 
BOM oSilase. 70 ,, Swedes. 
4 ,, Egyptian cotton cake. 4 ,, Egyptian cotton cake. 
2 Linseed cake. 2 ., Linseed cake. 


99 9) 


23 ,, Wheat meal. 


The allowance of concentrates for Group A was increased on 
14th November by an additional 4 lb. of wheat meal, and on 3rd 
December 2 Ib. of wheat meal were added to both rations. At 
this date the bullocks getting silage were eating only 7 lb. of 
straw. On 14th December the allowance of swedes in the ration 
of Group B was raised to 84 lb. but as the silage had improved 
in quality the ration of Group A was not increased, the rations 
from this date to the end of the trial being :-— 


Group A. Group B. 
7 Ib. Straw. 12 lb. Straw. 
50 ,, Silage. 84 ,, Swedes. 
4 ,, Egyptian cotton cake. 4 ,, Egyptian cotton cake. 
2 ,, Linseed cake. 2 ,. Linseed cake. 
5. ,, Meal.* 24, Meal.* 


The experiment finished on 8th March when there was no 
noticeable difference in condition between the two groups. The 


* Wheat meal until Ist Jan. 


; after that date barley meal. 
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average weights of the bullocks were :— 


Average Weight 


at Start. Finished Weight. Gain. 

cwt. Ib. cwt.— |b. ewt. lb, 

Group A... rae 8 18 10 47 Zz 29 
Group B ... we 8 27 10 25 Be ohlU 


The average daily gain per head in Group A was 2.1 lb. and in 
Group B 1.9 lb. 


Costs.*—With silage costing £2 10s. per ton and roots 15s. 8d. 
the cost of food was £94 9s. 5d. for Group A and £59 16s. 8d. 
in the case of Group B. The cost per 1 lb. live weight 
increase was—— 

1s. 03d. in the case of bullocks getting silage, and 
91d. in the case of those getting roots. 

The carcasses were carefully examined, no difference being 
detected either in appearance, the amount of internal fat, or 
the flavour of the meat, in the two groups. 

Thanks are due to Captain E. T. Halnan and Mr. Arthur 
Amos for their help in drawing up the scheme of experiments. 


Conclusions.—(1) Oat and tare silage has been shown to be a 
satisfactory substitute for roots in the ration of dairy cows. 
When silage was used less coarse fodder was required, and in 
1922-23 a saving was effected in the concentrates. 

(2) In 1921-22 the cost of food required to produce 1 gallon 
of milk was the same with both the silage and the mangold 
rations if the latter were not saddled with the loss on the swede 
crop which failed. Jn 1922-28 the mangolds were slightly the 
cheaper food. 

(8) In the one trial that was carried out with fattening bullocks 
silage was found to be a suitable food, but more expensive for 
fattening than swedes. 


(4) The quality of both milk and beef produced by cattle fed 
upon silage was as good as that produced by root-fed stock. 


(5) The great value of silage would appear to lie in the fact 
that crops suitable for making into silage are much more certain 
than roots. The silage crop being sown in the autumn or early 
spring will almost invariably produce something even in districts 
where roots often fail completely. 


* Straw valued at 30s. per ton, undecorticated cotton cake at £8 5s., linseed 
cake at £14, wheat and barley meal at £12. 
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(6) Silage is very variable in composition. Rations should 
therefore be based on an actual analysis. 

(7) In a silo 14 feet in diameter and 82 feet high the number 
of cubic feet to the ton was 55 in 1921 and 58 in 1922. 


COUNCIL OF AGRICULTURE GEO 
ENGLAND. 


Tue Twelfth Meeting of the Council of Agriculture for England 
was held on Friday, 22nd February, 1924, at the Middlesex 
Guildhall, Westminster. 


Appointment to Agricultural Advisory Committee for 
England and Wales.—Before the meeting of the full Council, 
a meeting of the members thereof representing County and 
Borough Agricultural Committees was held for the purpose of 
making an appointment from its number to the Agricultural 
Advisory Committee in view of the vacancy which existed. The 
election of Mr. Harry German was moved, seconded and agreed. 


Meeting of Council.—The first business of the Council was 
to elect a Chairman for the year 1924. On the motion of 
Mr. Ryland, seconded by Mr. Harry German, Mr. George 
Edwards, M.P., was elected to the Chair. In the course of a 
short address, Mr. Edwards said he esteemed most highly the 
honour which had been conferred upon him, and he was sure 
that all present were anxious to do the very best they could 
towards putting the industry on a firmer and more prosperous 
footing than was the case at present. 


Death of Council Members.—Lord Bledisloe proposed and 
Mr. Hamilton seconded a motion recording the deep regret of 
the Council on learning of the death of their colleague, Mr. Fitz- 
herbert Brockholes. Mr. Robbins proposed a similar vote in 
respect of the death of the Earl of Jersey, which was seconded 
by Mr. E. W. Lobjoit. The Council, standing, passed both 
votes. 


Report of Proceedings of Agricultural Advisory Commitiee.— 
The Half-Yearly Report (No. 6) was received by the Council on 
the motion of Mr. EK. W. Langford, seconded by Mr. G. G. Rea. 

The Minister of Agriculture, the Rt. Hon. Noel Buxton, M.P., 
in the course of his address, said he appreciated very much the 
invitation to meet the Council, and he was glad to see the 
comprehensive agenda for the meeting, which indicated the active 
part which a large number of members took in the proceedings. 
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He referred to the situation in regard to foot-and-mouth disease, 
and said that a Committee to consider the administrative problems 
in regard to the disease had been set up, with the Rt. Hon. 
i. G. Pretyman as Chairman, and that another Committee to 
consider the aspect of scientific research in regard to the disease 
was about to be set up under the Chairmanship of Sir Charles 
Sherrington, President of the Royal Society. He said that he 
sympathised deeply with those who had been placed in an 
extraordinarily difficult position by the outbreak. The scheme 
established by the Agricultural Credits Act of last year would be 
a means of helping those who are in want of capital for re-stocking 
their farms, in a way that had not been possible before. He had 
been able to arrange with the Chancellor of the Exchequer for a 
reduction of 1 per cent. in the rate at which loans could be 
made, which meant that loans should be available through Agri- . 
cultural Credit Societies to individual farmers at 5 per cent., 
instead of 6 per cent. as at the present time. With regard to co- 
operation, the Chancellor of the Exchequer had agreed to the 
inclusion in the next year’s Estimates of a sum of £200,000 for 
financing agricultural co-operative enterprises, with a limit for 
each society of £10,000. He hoped that these facilities would 
be widely employed. There would be further means provided 
under the Trade Facilities Act to encourage the formation of 
larger undertakings of a similar character. 

With regard to live stock improvement, he was of opinion 
that the economy made a few years ago in regard to the grants 
to Heavy Horse Societies was not a useful one, and he had 
secured a reversal of the position, so that the grants would be 
continued in future. | 

With regard to land drainage work for the relief of unemploy- 
ment, the grants given by the ldte Government at the beginning 
of the autumn would be increased by £60,000, so that schemes 
which had been held up through lack of funds could now go 
forward. 

In conclusion, the Minister said he hoped that funds would be 
available to encourage the formation of Account-keeping Societies, 
somewhat on the lines of Milk Recording Societies, and to 
provide for the appointment of Marketing Advisory Officers as 
recommended in the Linlithgow Report. These were some of 
the ways in which the Government considered it could do good, 
and be of practical assistance to those engaged in agriculture. 
He would give the most earnest attention to any suggestions 
that came from the Council. 
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Sir Douglas Newton said that the Council appreciated the 
Minister’s action in carrying on the tradition of the past and 
coming to the Council and stating frankly and fully what was 
in his mind. He asked as regards the £200,000 for co-operative 
enterprises whether it would be possible to add to that in the 
event of more money being required. He expressed the hope 
that special action would be taken in the development of co- 
operative marketing and in the grading and packing of fruit. 
Mr. Nicholls asked whether any special provision had been 
made in relation to putting the rent of smallholders, ex-Service 
smallholders, on an economic basis. Lord Bledisloe suggested, 
in connection with the motion which was on the agenda in the 
name of Mr. Spraggon as to legislation giving County Councils 
power to deal with reclamation and improvement of agricultural 
‘land, that there was, in his view, a real danger of the Govern- 
ment grant being to some extent wasted unless the County 
Councils had larger powers than they had at the present time. 
Mr. Ryland asked whether, with the exception of those matters 
which the Minister had outlined, the industry was to be left to 
be carried on on an economic basis, or whether other measurs 
were contemplated. Mr. Dallas asked as to the allocation of 
the £60,000 for drainage. 

The Minister replied that the £60,000 for drainage was in 
addition to grants already sanctioned, and it would be allocated 
to schemes deserving of help amongst those which had been 
turned down cor left in abeyance through lack of funds. In 
regard to the £200,000 for co-operative enterprises, that sum 
should be sufficient to go on with; he would ask for a further 
grant if sufficient schemes were forthcoming to justify such a 
request. There would be opportunities under the Trade 
Facilities Act for larger undertakings. With regard to 
Mr. Ryland’s question, he would be out of order, he thought, if 
he entered upon politics at large, and, as to others, he could 
not go into the subjects which would be raised on the agenda. 
With regard to all suggestions he would take careful note and 
consider them. Lord Clinton then moved a hearty vote of 
thanks to the Minister for his statement. This was seconded 
and carried unanimously. | 

Report of the Committee to consider in what manner the 
work of the Council might be made more profitable in the 
interests of Agriculture.—As Chairman of the Committee, Lord 
Clinton proposed the acceptance and adoption of the Report.* 
He said, in the course of his statement, that when the Selborne 


* Printed at page 66. 
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Reconstruction Committee reported, they had visualised a body 
which would be of the first importance to the agricultural 
industry and would be of the greatest assistance to the country 
and Parliament. 


It appeared to the Committee that there were two main reasons 
why the Council’s work had not been more effective, and these 
were, first, that the number of meetings were insufficient, and 
secondly, that there was no body, or committee, which could 
arrange the Council’s work and look after procedure. The Act 
of Parliament laid down certain regulations and provided the 
Council with a constitution. The main proposals in the Report 
were that the Council should meet at least four times a year, 
and that a Standing Committee should be formed with the 
duties which had been laid down briefly and generally in the 
Committee’s Report. No doubt other duties would be found 
to come within the Standing Committee’s work when it came 
to function. The Council might pass resolutions with which 
the Minister himself could not agree, as they might not fit in 
with the views of the Government. He considered that the 
Council should be able to present those views to Parliament in 
other ways than through the Minister, and for that purpose 
he thought it would probably be eventually necessary to set 
up a Parliamentary Committee for the purpose so that the 
Council could, through one or other of its members who are 
representatives in the Houses of Parliament, be able to put 
those views directly before Parliament. Mr. Dallas seconded 
the motion. 


Mr. Robbins moved an amendment to Recommendation (A) 
of the Report, to omit the words “‘ the Council shall meet at 
least four times a year instead of twice and that.’’ He said 
that he was in favour of having as many meetings as necessary, 
but did not see that a good case had been made out for incurring 
the expense of bringing the Council together without sufficient 
business to transact. Major Courthope, Mr. Ryland, Mr. Turnor, 
Mr. Spraggon, Mr. Acland, Mr. Dallas, and other members 
joined in the discussion, in the course of which it was stated 
that the months fixed were those in which farmers and others 
interested could best get away from home, and that a minimum 
of four meetings a year, with the Standing Committee functioning, 
could not be excessive. Mr. Robbins’ amendment was then 
put to the meeting and lost, and the Report was onde by 
the Council. 
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Election of Standing Committee.—The question of the 
method of election of the Standing Committee was discussed, 
and it was suggested by Mr. White that a small Selection Com- 
mittee should be appointed to facilitate the election. Mr. Beard 
seconded the proposal, which, after further discussion, was put 
to the meeting and lost. The Standing Committee elected were 
the following :—Representatives of Land Owners: The Rt. Hon. 
F. D. Acland, M.P., Sir Merrik Burrell; Bart., Major Fawkes, 
Sir Arthur Hazlerigg, Bart., and Sir Douglas Newton, M.P. 
Representatives of Farmers: Mr. R. Bruford, Mr. J. Donaldson, 
Mr. E. W. Lobjoit, Mr. R. G. Patterson, and Mr. Wm. Knight. 
Representatives of Agricultural Workers: Mr. A. W. Ashby, 
Mr. George Dallas, Lady Mabel Smith, Mr. R. Walker, and 
Mr. Denton Woodhead. 


Fixing Rents for Small Holdings and Allotments.—Mr. 


James Hamilton moved :-— 

“That this Council recommends that in fixing the rents payable by 
ex-service men for Small Holdings and Allotments more consideration be 
given to the recommendations of County Committees.” 

He said he did so on the assumption that the conditions of 
smallholders and allotment holders over the country were very 
much the same as in Lancashire. The Small Holdings Committee 
of that county had, last October, passed a resolution which 
pointed out that the depression prevailing in the agricultural 
industry at the present time was causing great distress, and 
that the burden carried by smallholders ought not to be aggra- 
vated by excessive rents. He said he understood that the 
Ministry of Agriculture, which had said that it did not consider 
the rents unduly high, was governed almost entirely by financial 
considerations, but he thought that the continuance of these 
men in their holdings was a more important matter than mere 
finance. Mr. EK. W. Langford seconded the motion, which was 
discussed in the Council by Mr. George Nicholls, Mr. R. L. 
Walker, Lord Bledisloe, Mr. Royce, M.P., the Minister of Agri- 
culture, Mr. Thomas, and Mr. Spraggon. The motion was then 
put to the meeting and lost. 

Agricultural Workers and the Unemployment Acts.—Mr. 
Haman Porter moved :— 

“That this Council being aware of the great hardship suffered by the 
Agricultural Workers of England through unemployment, is of opinion 
that the Agricultural Workers should be brought within the scope of the 
Unemployment Acts and respectfully asks His Majesty’s Government to 


take steps immediately to bring the Agricultural Workers of England 
within the scope of these Acts.” 
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Mr. Beard seconded. Mr. R. B. Walker said that agricultural 
workers had not been brought under the present Acts because 
they themselves had decided that they did not desire to come 
within it, and he suggested that some special scheme be evolved 
to meet the agricultural workers’ case. Mr. Morris, Mr. Spraggon, 
Mr. W. Rk. Smith, M.P. (Parliamentary Secretary to the 
Ministry), Mr. Woodhead, Mr. Acland, Mr. Dallas, Mr. Rea, 
and Sir Douglas Newton also took part in the discussion. 
Mr. W. R. Smith said that, in his view, the question must be 
approached from the standpoint that agriculture does differ from 
other industries very materially, and that the payment of 10d. 
a week from the employer for each worker and 9d. from the 
worker himself as in other industries would probably be an 
impossible condition. At any rate, the Council might discuss 
the principle, and, if it endorsed it, leave the matter to the 
Ministry of Agriculture in conjunction with its advisers to work 
out a suitable scheme for agriculture. Mr. Ryland pointed out 
that the wages would have to be put up if the agricultural worker 
were brought under the Unemployment Insurance Acts with the 
ordinary contribution, so that, in effect, the whole of the money 
would really have to come from the farmer. His figures showed 
that a sum of about £2,850,000 would have to be found, which 
was unthinkable. Mr. Rea considered that the present un- 
employment, which was by no means general, had raised this 
question, but that it was almost entirely due to the present 
depressed condition of agriculture. That was the condition which 
should be remedied. If unemployment insurance were carried 
into effect, more people would be burdened than benefited. In 
the north of England unanimous opposition would probably be 
shown by the farm-workers themselves. Sir Douglas Newton 
suggested that the matter be referred to the Standing Committee 
for further careful consideration. Mr. Dallas seconded the 
motion, which was put to the meeting and carried. 

Joint Animal Diseases Committee for each County.—Sir 
Merrik Burrell proposed :— 

“That the Council is of opinion that legislation is urgently needed to 
provide that there shall be one anthority only for the control of animal 
diseases in each geographical county, which shonld be a Joint Animal 
Diseases Committee representing the county and borough councils within 
the boundaries of each county.” 


He said that Mr. Pretyman’s Committee (in 1922) on foot-and- 


mouth disease had made strong recommendation for the action 
he now advocated. It would, however, require more than a 
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Departmental Order, it would need legislation. There were 
something like 266 different authorities in the country who can 
issue regulations regarding animal diseases, and this must lead 
to confusion. He thought that if the Council expressed a 
definite opinion on this matter it would strengthen the hands 
of the Minister of Agriculture in dealing with local opposition 
to the necessary legislation and also be of assistance to the Com- 
mittee appointed to consider the administrative problems in 
regard to foot-and-mouth disease. Mr. German seconded this 
motion, which was put to the meeting and carried. 


Animal Disease Research. Mr. Dan Crawford moved :— 
“That the Ministry be asked how much the Government is at present 
spending on research for agriculture ; also whether they are financially 
supporting the Rowett Research Institute, Aberdeen, and, if they are 
not, to propose that the Agricultural Research Council—or such other 
body as the Ministry think fit—make an inquiry to ascertain whether it 
would not be desirable for a Saget sum and a certain amount per annum 
to be allocated to this Institute.” 
He said that he had had an opportunity of visiting the Rowett 
Research Institution at Aberdeen and had never seen a place 
of the kind run on more economic lines. He would like to see 
it fully supported. Mr. EK. W. Langford seconded the motion, 
stating that the work at the Rowett Institution would benefit 
more than Scotland. He wanted to see a better link between 
the scientists at the research stations and the farm institutes. 
It was one thing to test in a laboratory and another to apply 
the test to animals. ‘Twelve or fifteen cows upon which to carry 
out experiments were not sufficient. More farm-buildings were 
required and a dairy of about 60 cows for ration tests, ete. The 
motion was also supported by Mr. Robbins. Mr. Dallas proposed 
that the following words should be added to the resolution :— 
“That this Council recommends the Ministry of Agriculture, in 
co-operation with the Board of Agriculture for Scotland, to invite’ the 
Directors of the Animal Nutrition Research Institutes of Aberdeen and 
Cambridge to report upon the further facilities required for the purpose 
of research on animals in Great Britain, with special reference to the 
facilities required for large scale experiments.” 


The addition was agreed to by the mover and seconder. 


Sir Daniel Hall, K.C.B. (for the Ministry), said on 
the subject of research generally that there were three 
sources from which funds were at present derived: the 
Ministry’s vote, the old Development Fund, and the new 
Development Fund of £850,000 under the Corn Production 
Acts (Repeal) Act. These funds provided at present about 
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£225,000 a year for agricultural research in England and Wales. 
There was also an expenditure of £264,000 on colleges for 
education, where a certain amount of investigation and research 
was being carried on. Scotland was autonomous in this class of 
research, and was therefore responsible for the State grants 
expended by the Rowett Institute. Sir Robert Greig had, how- 
ever, informed him that the total capital expenditure of the 
Rowett Institute had been £51,000, of which £31,000 had been 
derived from the Board of Agriculture for Scotland, and that 
the total expenditure on maintenance up-to-date had been 
£26,000, all of which but £447 had come from public funds 
through that Board. As a matter of fact, further capital grants 
to the Institute were being considered. On the general question 
raised by Mr. Dallas, he thought that an informal discussion 
might very well take place between Professors Wood and Orr. 
‘Sir Douglas Newton appealed to the mover and seconder of the 
original resolution to withdraw it, which after further discussion 
they did on the understanding that Mr. Dallas’s proposed addition 
should stand in its place. This was put to the Council and 
agreed. 
Adeauacy of Agricultural Education and Research.—Mr. 
Dallas moved :— 
“That the Council should appoint a Committes to inquire into the 
adequacy of the existing facilities for agricultural education and 
research, and to report upon this matter, dealing at the same time with 


the allocation of the existing funds between agyicultural education, 
research, and advisory work.” 


He considered that the Council should have complete knowledge 
of everything that had been done by way of agricultural educa- 
tion and research and advisory work. Mr. Hawk seconded the 
proposal, which was supported by Mr. E. W. Langford and 
Mr. Denton Woodhead. It was agreed by the Council and 
referred to the Standing Committee for report. 
Importation of Potatoes.—Mr. James Hamilton moved :— 
“That in order to stablise the price of potatoes, this Council recom- 
mends that in future potatoes shall not be imported except under licence 
given on the recommendation of the Potato Advisory Committee when in 
their opinion the wholesale price of home-grown potatoes is such as will 
cover the cost of production.” 
Mr. Thomas seconded the motion, which was spoken to by 
Mr. Gardner, Mr. Dallas, Major Fawkes, and Mr. R. L. Walker. 
Major Fawkes asked whether the proposal would really stabilise 
prices at all or protect the public at all. After further discussion, 
Mr. R. L. Walker moved that the motion be deferred for 


E 
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further consideration at the next meeting of the Council. This 
was seconded and agreed. 7 
Adjournment of Council.—Mr. J. Forbes rose to move :— 


“That the Council of Agriculture for England is of opinion that in 
cases where land has been purchased by local authorities for use as 
allotments, local authorities should not be permitted to sell or otherwise 
dispose of such land for any other purpose unless and until they have 
obtained the consent of the Ministry of Agriculture and Fisheries and 
the Ministry of Health to such sale or disposition.” 


In the course of Mr. Forbes’s speech, Mr. German inquired, 
on a point of order, whether a quorum of the Council was present. 
On a count being made, it was found that 41 members only were 
in the Council Chamber, and the quorum being 47, the Chairman 
declared the meeting adjourned. 


The following is the Report of the Committee (signed on behaif 
of the Committee by Lord Clinton, Chairman) referred to on 
page 60 above :— 


REPORT OF COMMITTEE APPOINTED “13TH DucEMBER, 1923. 

1. A Committee of the Council was appointed at its meeting on the 
13th December, 1923, to consider and report in what manner the work of the 
Council might be made more profitable in the interests of agriculture. The 
Committee has given careful consideration to this qnestion, and recommend 
to the Council as follows :— 

(A) That the Council shall meet at least four times a year instead of 
twice, and that special provision be made for calling emergency meetings 
at short notice. 

(B) That a Standing Committee of the Council be set up with consti- 
tution, powers and functions as detailed below. 

(c) That the Statutory Regulations made by the Minister of Agricul- 
ture and Fisheries under Section 5 (1) of the Ministry of Agriculture and 
Fisheries Act, 1919, should be altered, with the approval of Parliament, 
and the Standing Orders governing the Council’s procedure be amended, 
to give effect to (a) and (b), and to make certain minor improvements 
in procedure. 

2. In regard to (a), Statutory Regulation No. 3 (1) should be altered as 
follows so far as the Council of Agriculture for England is concerned—‘ The 
Council shall meet in December, March, May and October in each year on 
such date and at such place as the Minister, after consultation with the 
Chairman of the Council for the time being, shall direct. The-Minister may, 
by notice in writing to the Secretary of the Council, require an additional or 
an emergency meeting to be convened whenever he thinks fit, and shall so 
require an additional or emergency meeting to be convened upon his receiving 
a request in writing to that effect, signed by the Chairman of the Council, 
acting with the authority of the Standing Committee of the Council set up 
under its Standing Orders, or by not less than 25 members of the Council.” : 
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3. Regulation 3 (2) should be amended so far as the Council of Agricul- 
ture for England is concerned as follows :—‘‘ A meeting of the Council shall 
be convened by a notice in writing sent by the Secretary of the Council to 
each member of the Council 14 days at least before the date of meeting, but. 
in the case of an emergency meeting for the discussion of a special matter or 
matters, it will be sufficient if 7 days’ notice only be given.” 

_4, In regard to (0) of the recommendations above, the Standing Committee 
should, we think, consist of 16 members, 5 to be owners of agricultural land,, 
5 to be tenants, and 5 to be representatives of workmen engaged in agricul-. 
ture. The Chairman of the Council should be an ex-officio member of: this 
Committee. In order to secure closer connection between the Council and the 
Agricultural Advisory Committee for England and Wales than exists. at, 
present, at least one of the five representatives in each of the three groups 
should also be members of the Agricultural Advisory Committee for sean 
and Wales. 

5. Five members of this Committee should form a quorum. The Committee 
should be elected at the meeting of the Council to be held on the 22nd February 
next, and re-elected annually at each December meeting of the Council. 

6. The Standing Committee should normally meet once a month, with the 
exception possibly of August, September and January, and at such other times 
as the Chairman of the Committee may select. The Committee should elect its 
own Chairman and arrange its own procedure. 

7. The duties of the Committee would be :— 

(a) To keep watch on the agricultural position, and to bring before 
the Council matters of importance for the purpose of discussion by the 
Council. ) 

(6) To keep in close touch with the Agricultural Advisory Committee 
for England and Wales, and to ascertain from time to time whether the 
Minister of Agriculture desires to set down for discussion by the Council 
one or more subjects on which he wishes to gather the authoritative 
opinion of agriculturists. 

(c) To communicate with any state departments, or other bodies 
representing agricultural or rural interests, including the bodies concerned 
with research, education and organisation of those interests ; and to invite 
them to submit their policies or other information for consideration by the 
Council. 

(d) To prepare the Agenda for meetings of the Council, the itemis on 
which should be placed in the following order :— 

1. Matters, if any, left over from previous meeting. 
2. Statement by the Minister. 


3. Reports of action taken by the Ministry of Agriculture in con- 
nection with previous resolutions of the Council. 


4, Reports of Committees of the Council. 
5. Discussions on any subjects suggested by the Minister. 
6. Notices of motions from Sidtdiae Committee. 
7. Notices of motions by members. 
8, Any other business. 
8, In addition to the suggested connection with the Agricultural Advisory 
Committee through the Standing Committee it would be of advantage that the 
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former Committee should present a report to the Council at each ordinary 
Council Meeting instead of half-yearly as at present. 


9. The Secretary of the Council shall act as the Secretary of the Standing 
Committee, and all resolutions or communications connected with the Com-' 
mittee shall be addressed to him. 


10. To give effect to the proposals under (A) above it will be necessary 
that the Minister of Agriculture be asked to amend the Statutory Regulations 
under Section 5 (1) of the Ministry of Agriculture and Fisheries Act, 1919, 
and that the amending Order be laid on the table of both Houses of Parliament. 

11. To give effect to the proposals under (8) it will be sufficient if this 
report is adopted by the Council. It is suggested, however, that the Standing 
Orders of the Council might be amended in two minor respects as follows :— 


(a) Standing Order No.3: Amended to substitute “‘ Standing Com- 
mittee” for “ Minister” as the authority to decide the order in which 
resolutions or motions shall appear on the Agenda. 


(6) A new Standing Order authorising the Chairman to appoint tellers 
to assist him in the case of votings or elections by the Council. 


* % % ra % * 


THE GLOUCESTERSHIRE FRUIT 
AND VEGETABLE CO-OPERATIVE 
MARKETING SOCIETY. 


G. H. HoLuincworte, 
Agricultural Organiser for Gloucestershire. 

Tne idea of the above organisation really started at that 
period during the war when marketing societies were being 
formed in various counties for the purpose of disposing of surplus 
produce grown in gardens and on allotments, thus avoiding waste, 
and making the most of the food supply. These particular 
organisations could only be looked upon as war time emergencies, 
but the promoters of the Gloucestershire Society saw in the 
movement scope for the improvement of the methods of marketing 
the fruit and vegetables, eggs and poultry produced for profit 
in the county. It may be observed in passing that in several 
of the Western Counties it has long been the custom to sell a 
large proportion of the locally grown fruit and vegetables at 
the point of production by means of auction sales, instead of 
at the point of consumption, as is the case in other parts of 
the country. Generally, however, the market is controlled by 
some corporation or private auctioneer, and the well-known 
market at Pershore in Worcestershire was the first serious 
attempt at co-operation. 

It so happened that at the time the Gloucestershire Society was 
formed the fruit growers and market gardeners in the Chelten- 
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ham district, where both fine fruit and high-class vegetables 
are grown, were dissatisfied with their local market, and much 
of the produce instead of passing through the market was sent 
away to be sold on commission. It took some time to persuade 
the Cheltenham Corporation that it would be better for the 
local industry and, incidentally, the ratepayers, to make a 
change, but this was at last effected and the Society, which was 
duly registered as a co-operative society, issued its prospectus on 
17th July, 1919. In response to the appeal for capital nearly 
£5,000 was subscribed in £1 shares, largely by market growers, 
and a portion by county people who were interested in the move- 
- ment. The Committee of Management were fortunate at the | 
outset in securing the services of a thoroughly capable auctioneer, 
who with a manager and necessary staff is wholly employed in 
the business of the Society. That the movement was justified is 
proved by the fact that the gross turnover for the first six months 
trading in the Cheltenham Market was £88,954, or £20,000 
more than the previous highest recorded annual turnover of the 
market. 

Benefits of Co-operative Marketing.—It may be well to 
digress here and point to a few of the advantages to be derived 
through co-operative marketing. In the first place the market 
belongs to the producers who are shareholders, though non- 
shareholders also get the benefit of it, and is controlled by a 
committee of management representing the shareholders and 
appointed by them. 

The produce is sold at the point of production, the grower sees 
it sold and is able to judge for himself whether the best is made 
of it. In short, he gets market price, be it bad, good or 
indifferent, according to supply and demand. ‘The profits, if 
any, from the market do not. go into the pocket of any outside 
person, but into that. of the grower if he is a shareholder, in 
the form of interest on the capital he has subscribed and a 
bonus if the profits on the year’s working justify this. 

Above all there is the advantage of having a market close at 
hand in which the grower can dispose of his produce without 
any financial risk, because it should be understood that the 
grower always gets the money that his produce realises, less the 
commission for selling, and the Society takes the. risk, which is 
by no means a small one, of doubtful buyers and bad debts. 
Indeed, all that is wanted to make a co-operative market a 
success is a spirit of true co-operation amongst the producers, a 
realisation that the market belongs. to them individually and 
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collectively, and that it will stand or fall in accordance with 
the loyalty displayed by those who secure the advantages it offers. 
The problem of securing this true loyalty is one of the difficulties 
which promoters of co-operation have not yet been able. fully 
to. overcome, and the Society under notice is no exception to 
the rule. 


Further Developments—Grange Court Market.—While the 
Cheltenham Market was growing in importance the eyes of the 
Management Committee of the Gloucestershire Society fell on 


another district, in the Vale of Severn, adjoining the Forest of 


Dean, which is singularly favoured by nature for growing fruit. 


This is the home of the Blaisdon Red Plum, a local variety” 


which originated in the village which bears its name. Other 
good plums are produced in the locality, as well as apples, mostly 
srown by farmers and small occupiers whose only means of 
disposing of their fruit was to cart it a long way to a market, 
send it away on commission, or sell it to a local dealer. 

Why not have a market in the heart of this favoured district? 
The idea was suggested to a few of the more enterprising of 
the local farmers, who immediately fell in with it. Further 
capital was raised and a market was opened at Grange Court, 
close to a junction on the Great Western Railway, on 30th July, 
1920. It was a modest beginning—first a sale of fruit in an inn 
yard—but from the time of opening to the end of the year the 
turnover amounted to £11,308. Encouraged by the results of 
the effort land was acquired the following year, three large 
flight sheds were purchased from a disused aerodrome, and the 
turnover for the year ending 81st January, 1922, rose to 
£22,567. What the Grange Court Market must mean to the 
district is shown by the string of vehicles to be seen outside on 
any market day in the season bringing the fruit in, the big 
motor lorries from the mining centres in South Wales taking 
it away, and vehicles making frequent journeys with it to the 
station close at hand. There is no township or village even at 
Grange Court, but only a railway station and an inn, and the 
market is an excellent illustration of selling produce actually 
at the point of production. 

The executive business of the Society is conducted by the 
Committee of Management, of which Mr. Bruce Swanwick has 
been Chairman since the commencement, and at Cheltenham and 
Grange Court there are Markets Committees to manage local 
affairs with representation on the Committee of Management. 
The latest venture was the opening in 1922 of a local market 
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at Berkeley, mostly for the sale of apples, and as yet this 
effort is in its infancy. There is no reason why it should not 
develop, however, because the far-famed Berkeley Vale is a 
land of orchards, and apples do well there. 

Non-Returnable Packages.—Amongst the markets in the 
western counties those controlled by the Gloucestershire Society 
can claim to be the pioneers in the use of non-returnable pack- 
ages for the conveyance of fruit from the market to its destina- 
tion. In this part of the country the square wicker pot hamper, 
holding about 56 lb. of apples, 72 lb. of plums, or the same 
weight of pears, has been an institution ever since markets were 
established, and only those who control markets know what a 
responsibility these, pots are, how great is the depreciation for 
losses and wear and tear, and the amount of capital that is 
required to maintain a supply. To buyers the paying cf. 
deposits and the returning of pots is a source of continual 
anxiety, while no railway company ever appears to have realised 
the fact that it is as importanf to convey empty pots back to a 
market as it is to get full receptacles to their destination. 
Further, it cannot be claimed that the pot hamper is a good 
package for fruit. It is too big for ripe plums and the rough 
ends of willow sticks are not good for either apples or pears. 

The Gloucestershire Society therefore decided to go in for non- 
returnables, a small light receptacle for plums and choice apples 
and pears, and a bigger package to take the place of the pot 
hamper. It was a bold step, as the west-country grower is not 
quickly converted either to new ideas or to new packages, and 
some have been loath to part with the time-honoured pot. 
Buyers, on the other hand, have welcomed the idea, and they 
prefer as a rule to pay their share of the cost of the package 
and be relieved of further responsibility. In addition to this 
‘the Society has had to experiment, and the Committee do not 
claim now that they have got an ideal package. They have had 
to educate makers of non-returnable receptacles in the matter 
of turning out something that is light, cheap and durable, and 
the mistakes have been made that are inevitable in such circum- 
stances. Nevertheless, the Society has reason to be encouraged 
by the results of the step it took, and just as the overseas grower 
has always sold his fruit in non-returnable packages, it looks as 
if home producers will also follow.in line. 

The Grower’s Number Scheme.—Topping always has been 
and still is the bugbear in fruit and vegetable auction markets, 
and the result of it is that growers as a whole get a reputation 
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for unfair dealing, while buyers lose their confidence in the 
growers and in the market in which the produce is sold, and 
when their suspicions are aroused they bid less for the produce 
so as to protect themselves against it being topped. In short, 
topping is bad policy, apart from the dishonesty of it, because 
it must eventually tell against the grower, and in a market 
where it is prevalent the honest packer does not get credit for 
his. honesty, nor the reward that honesty is supposed to bring. 

The Gloucestershire Society has adopted a novel idea for 
dealing with the topping evil, winning the confidence of buyers 
and protecting the honest packer. It is called the Grower's 
Number Scheme and under it a grower can make application for 
a ‘‘ Registered Grower’s Number ’’ accompanied by a declara- 
tion signed by the applicant that in the packing of all fruit, 
tomatoes, cucumbers, vegetables and cut flowers sent for sale 
under such number the bulk fairly corresponds with the top 
layer of each of the packages in the consignment. As far as 
possible a special part of the market is set aside for produce 
to be sold under ‘‘ Registered Grower’s Number,’’ and an 
examining committee, consisting of two buyers and two growers 
with an independent chairman, is appointed in each market with 
power to examine any package and suspend any grower under a 
registered number who has failed to comply with the rules. 
There are various penalties and other conditions, but enough 
has been said to show that the Society is at least progressive in 
its aims. The number scheme has not been in operation long, 
but it can safely be said that it has great possibilities, and is 
a commendable attempt to do away with the grave reflection that 
is cast on home-grown produce. 

Amongst its other activities the Society has periodical market 
shows at which prizes are given for packed fruit, and it is always 
open to receive suggestions from any of its members for 
improvements. 


EGG=LAYING TRIALS IN 


GLOUGEST ER Shula 
H. 8. Wricut, 
Hon. Secretary, Gloucestershire Laying Test Society. 
Amonest the food producers of this country it is probably 
true that there are none at the present moment more scientific 
than poultry keepers, and it is largely the desire to obtain exact 
knowledge on the subject of egg production that has led to the 
establishment of laying tests in various counties. Gloucester- 


1924. | HGG-LAYING 'l'RIALS IN GLOUCESTERSHIRE. 73 


shire is no exception to the rule, for in this county instruction 
in the scientific methods of poultry keeping has been given for 
years past under the auspices of the Agricultural Education 
Sub-Committee. In addition to this the stock of small poultry 
keepers has been improved considerably through the egg and 
chick distribution scheme of the Ministry of Agriculture. There 
was little trap-nesting done, however, before the appointment 
of the present instructor in poultry keeping, and few of the 
poultry keepers in the county had exact knowledge as to the 
laying capacity of individual members of their flocks. 

Suggestions that Gloucestershire should have a laying test 
of its own took concrete form at a meeting called at the Shire 
Hall, Gloucester, in November, 1921, by the Agricultural 
Organiser. ‘The meeting was representative of the poultry- 
keeping interests in the county, and not only was assent given 
to the proposal, but it was made possible by the financial support 
promised by those present. 

From the day of the inaugural meeting, when the Gloucester- 
shire Laying Test Society was formed, the movement has never 
looked back. It has the distinction of belonging to the poultry 
keepers who established it, but such an example of self help 
in a venture that was essentially educational could not fail to 
enlist the sympathy of the County Agricultural Education Sub- 
Committee, and this was shown in a practical manner aiter the 
test was started, by a grant towards establishment expenses. 
The credit, however, for forming the society and starting the 
test belongs to Gloucestershire poultry keepers, and the sub- 
scribers feel—quite rightly—that it is something which belongs 
to them; consequently they display a greater interest in it than 
they might have done if it had been established in any other 
way. The society considers itself fortunate in having Lord 
Bledisloe as its President and Mr. R. A. Johnson as Chairman 
of the Committee. Rules provide for a President, Patrons, Hon. 
Treasurer, Hon. Secretary and Members, with headquarters at 
the Shire Hall, Gloucester. The society has the assistance of 
the agricultural organiser, and of the county poultry-keeping 
instructor, who is responsible for the supervision of the test 
arrangements. The society is open to members only on the 
payment of a minimum subscription of one guinea, which is not 
‘repeated, and it is hoped that, if and when the society becomes 
self-supporting, these subscriptions, or part of them, will be 
repaid at the discretion of the committee, pro rata to the amount 
subscribed. 


74 EaGG-LAYING TRIALS IN GLOUCESTERSHIRE. [ Aprin, 


Following the formation of the committee and the framing 
of rules, the actual business of the test was taken in hand, and 
the offer of Messrs. A. M. & R. A. Johnson to place a portion 
of their farm at Chalford at the disposal of the society for holding 
the test was gladly accepted. Messrs. Johnson undertook the 
management, with the help of the poultry instructor. The test 
ground is in an exposed position on the Cotswold Hills, 600 it. 
above sea level, so that the birds have none of the advantages 
that a situation more sheltered might afford. 

The test, which in the first year was confined to Gloucester- 
shire, is divided into two sections—(a) open to any poultry 
keepers, and (b) confined to owners of not more than 50 laying 
head—each section being sub-divided into heavy and light 
breeds respectively. 

Each house is divided into two pens with a floor space of 
about 4 square feet per bird, fitted with three trap-nests and 
a grass run of 120 square yards, an average of 24 square yards 
per bird. 

A ready response was made by poultry keepers in the county 
to the invitation of the Committee to enter their birds, and all 
the available pens were taken when the test commenced on 
7th October, 1922. The birds were delivered to the ground one 
week before the commencement of the test, and each bird was 
examined by the poultry instructor before being passed as sound. 
After the week of so-called probation, Messrs. Johnson took over 
the birds, and the individual recording of the eggs commenced. 
-The test. ground, overlooking the beautiful Stroud Valley, 
presents a picture that could hardly fail to appeal to any poultry 
enthusiast, as the 52 pens, obviously erected with a due regard 
to efficiency and economy, with the wired runs attached, give the 
whole a neat and business-like appearance. 

The duties of feeding, re-setting the trap-nests and collecting 
the eggs take up the time of one man; the eggs are carried into 
the bungalow-office, where they are weighed separately and 
points are given to. the competitor concerned according to their 
weight. The method of scoring is as follows:— The test of 
48 weeks is divided into 3 periods, consisting of 12, 24 and 12 
weeks respectively, as is shown-in the following summary :— 


First 12 weeks. Jext 24 weeks. Last 12 weeks. 
Ist grade-eggs weigh .120z. or over. 2 oz. or over. 2 oz. or over. 
Pi Score -... 5 . 4 5 
2nd grade eggs weigh 12 oz. but 13 oz. but 12 0z. but 
reg under 1 oz. under 2 oz. under 2 oz. 


Score... 4 3 3 
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‘Thus, during the first twelve weeks 5 points are given for 
each first-grade egg and 4 points for each second-grade ego, 
During the next 24 weeks, when eggs are plentiful, the standard 
of weight per egg to be reached is raised and only 4 points are 
given for a first-grade and 8 points for a second-grade egg. 

Third-grade eggs are recorded, but no points awarded. 

In the first year’s test there were 52 pens, with 260 birds, 
divided into: Section A—Light Breed, 26 pens; Section A— 
Heavy Breed, 20 pens; and Section B—Light Breed, 6 pens. The 
mortality, in spite of the exposure and elevation of the ground, 
was less than 1 per cent., which reflects great credit on the 
general management. of the test. The total number of eggs 
collected from the 260 birds competing was 50,978, giving the 
high average of 196 per bird. The leading pens of heavy and 
light breeds averaged 240.4 and 240.6 eggs per bird respectively, 
while the highest individual bird (White Wyandotte) laid 301 
eggs during the 48 weeks. No doubt the fact of the test com- 
mencing early and the stock sent in by breeders being especially 
good, had a great effect in obtaining these results. 

The first Annual General Meeting of the Society was held 
at the Shire Hall, Gloucester, on 8th December, when challenge 
cups and trophies given by various donors, and the Society’s 
gold, silyer and bronze medals, and certificates of merit were 
presented to the successful competitors by Lady Bledisloe. 

There is also an open county section for ducks, and the first 
year saw an entry of 11 pens (4 birds in a pen), the recording 
of which commenced on 8rd November, 1922. In this section 
the leading pen averaged 175.5 eggs per duck for the 48 weeks. 
The ducks are housed separately and run in flock. 

Prompt reports are issued to all the leading poultry and county 
papers and also to each competitor, and the closest co-operation 
exists between the society and the press. 

The members of the society and the committee are to be con- 
oratulated on the results of the first year’s work, and the test 
has done good in indicating the laying capacity of the birds of 
different breeds kept in the county. For the second year a single- 
bird test, open to the counties of Hereford, Somerset, Wilts and 
Worcester, as well as Gloucester, has been arranged, and 56 
pens (pullets 44, and ducks 12) are now competing, as well as 
52 pens containing 5 birds each. The county duck pens have 
been increased to 14. ; 


* * * * * * 
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APRIL ON THE FARM. 
J. R. Bonn, M.Sc., 
Agricultural Organiser for Derbyshire. 

Weather Notes.—People usually associate the idea of April 
with showery weather, yet this month has normally the lowest 
rainfall of all the twelve in most parts of Britain. Generally 
it is a period in which the land dries considerably and in which 
showers assist rather than hinder the work of producing a tilth. 
Sometimes, however, a wet April followed by a dry warm May 
so disorganises the work on heavy land, which gets baked, as 
to prevent the sowing of fields intended for mangolds and swedes 
and thus increases the area of common turnips and bare fallow. 
The temperature of the air rises appreciably in April, and with 
the extended duration of daylight and bright sunshine, outdoor 
vegetation begins to come into active growth. 

Soil Moisture.—Autumn- and winter-sown cereals, being 
well rooted and established before the return of drying weather, 
are usually well able to endure a dry growing season; indeed 
they yield best in warm dry seasons. Spring-sown cereals, how- 
ever, grow short and yield light if the season has been dry and 
the moisture reserves in the soil have not been well husbanded. 
Of the “‘ green ’’ crops, potatoes, koh] rabi and sugar beet, all 
being deep rooted, can endure drought—provided that the soil 
is not poor and has been properly worked to the depth necessary 
for their full root development. Mangolds are intermediate 
in character, capable of moderate yields under dry conditions 
but producing the heaviest crops on land furnishing a liberal 
and regular supply of soil moisture. Swedes and turnips are 
very dependent on sufficient moisture. 

In the case of corn crops, moisture may be conserved by 
maintaining a loose surface on the soil until the crop covers 
the ground. Considerable loss of moisture may occur if the 
soil is left too fine and firm on the surface after sowing; where 
practicable the harrow rather than the roller should be the 
last implement used on spring corn. Fiven after inter-seeding 
with grass and clover seeds, it is better to finish with the harrow 
rather than the roller. 

In the spring preparation of clean land for roots, moisture is 
conserved by avoiding undue exposure of the undersoil to the 
air and sun, and by carrying out the necessary tillage operations 
in a manner likely to restrain the tendency of the soil to form 
hard clods. As soon as the land is dry enough for preliminary 
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surface tillage, it may be lightly harrowed to form a surface 
mulch, under which the soil will steadily come into condition 
for further working. In the subsequent operations, clod forma- 
tion is avoided by not working too deeply at first but by attaining 
the requisite depth in successive stages. As a rule deep plough- 
ing should be avoided at this time of the year. Where the 
eradication of weeds is of greater importance than the conserva- 
tion of moisture for the green crop, the above methods may have 
to be departed from. 

Mangold Sowing.—It is well known that mangolds yield 
best when an early plant has been secured; and it is recognised 
good practice in most districts to try to have the mangold land 
ready and drilled in April. The earliness of the plant, however, 
is not determined wholly by the time of sowing; mangold seeds 
do not begin to grow until the soil attains a mean temperature 
of about 48° F.; and it may be the end of April or the first 
week in May (depending on soil, situation, district and season) 
before the soil temperature attains this figure. The best 
‘plant ’’ is secured when the seed comes away soon after 
sowing; hence it is not uncommon experience for the crops 
drilled at the end of April to germinate better than the earlier 
sowings. 

Mangold seeds also require shallow covering (about 1 in.) and 
a well-settled seed-bed. Where possible the ridges should be 
drawn out (preferably east-west) and left to settle and warm up 
a few weeks before drilling. Just before sowing the ridges should 
be chain-harrowed lengthwise to kill annual weeds, to crumble 
or remove clods and to freshen the soil for the reception of the 
seed; the ridges should not be made up again at this stage. 
Where it is necessary to drill on recently-formed ridges, and 
especially when the tilth is rather coarse, the ridge-roller should 
precede the drill; otherwise much of the seed may trickle down 
too deeply into the ridge and the top soil may be too loose and 
dry for regular germination. 

It is advisable to sow plenty of seed, observation showing that 
the seedlings come up either thickly or hardly at all. The 
quantity of seed necessary varies from 8 to 12 Ib. according 
to the closeness of the drill rows. In selecting varieties the 
results of local trials should be consulted. Some varieties yield 
very heavy crops, but the roots are of comparatively poor feeding 
and keeping quality. 

‘ Seeds.!.—A goood clovery bed of seeds is a valuable asset. 
Clover hay has been found to give exceptionally good results as 
part of the ration of sheep or cattle fattening on turnips. The 
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comparatively high percentages of protein and calcium salts in 
clover hay also add to its value as winter fodder for young stoek 
and dairy cows. The crop usually yields better than old meadow 
land, which is apt to cut light when the rainfall has been low in 
April and May. Moreover, a strong growth of red clover has a 
beneficial effect on the farm; not only does it add to the supply 
of nitrogen on the holding, but the abundant leaf and root 
residues of the crop enrich the soil in organic matter and the 
strong tap roots open passages down into the subsoil. Certain 
farmers occupying stiff coal-measures land in East Derbyshire a 
few years ago tried the omission of the “‘ seeds ’’ crop from one 
or two rotations, but found the land became almost unworkably 
wet in consequence. 

There are certain’ drawbacks to the ‘“ seeds ’’ crop; it dries 
the soil to a considerable depth, so that on non-retentive land and 
in dry localities wheat following this crop may come up weakly, 
unless. the clover has been ploughed down early. The chief 
drawback, however, is that the red clover plant is liable to 
failure from so many different causes. 

On a farm near Chesterfield the writer recently saw two beds 
of maiden seeds in adjoining fields; the soil (heavy loam on coal 
measures), previous crop (oats), seeds mixture, date of sowing 
and method of covering, were identical; yet one field had a 
complete failure of the clover, while the other bore a full and 
strong plant. The latter field had been limed in the autumn 
of 1921. 

On a farm near Derby may be seen a field fede marl) in 
which one-half bears an excellent bed of clover, while from a 
line in the middle of the field southwards there is scarcely a 
clover plant (except on the headlands). The only difference in 
treatment had been the application of 3 tons of lime per acre 
to the northern portion six years ago. On part of the southern 
(failed) portion an experiment had been laid out with various 
kinds of clover—broad red, late-flowering red and alsike—but 
none of these plants had come well. 

The above two cases illustrate the importance of lime to this 
crop. Lime is only one factor, but it is a potent one; and on 
fields where clover seeds are apt to “‘ miss ’’ in large patches, 
shortage of lime may be Suspected, and the soil should be tested 
for “‘ lime requirement.” : 

On another farm in the Repton pistes last year, part of a 
field of oats in which ‘‘ seeds ’’ had been sown was top-dressed 
with nitrate of lime. When seen by the writer in November last, 
there was a full, good plant of red clover on the part where the 
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nitrate of lime had gone, but very little on the untreated part. 
This land is light hungry loam, deficient in both lime and organic 
matter. 

A fourth case from last year’s experience was that of a plant 
of clover that germinated immediately after sowing and then 
quickly disappeared. ‘This field—coal measures clay—had been 
limed in 1921 and the cover crop was wheat, rather high at the 
time of sowing. T'wo causes seemed to account for the loss— 
insufficient covering of the seeds and the presence of large 
numbers of slugs. | 

The Aberystwyth experiments, which have been reported upon 
from time to time by Capt. Williams, appear to have gone far 
- enough to justify the recommendation that grass and clover 
seeds should be well covered after sowing by seed or chain- 
harrowing (not by rolling), and the soil should be dry at the 
time of seeding. Drilling the seeds with the special clover-seed 
drill, or with an ordinary Suffolk drill minus the lever-weights, 
gives good results in south Derbyshire. The writer has also 
seen good takes of clover and grass seeds under spring-corn, 
where the small seeds had been mixed with the oats or barley 
and all drilled together. The germinating corn opens the way 
for the smaller plants, which would otherwise be unable to 
push through such a depth of soil. 

Seeds Mixtures.—Ready mixed seeds may give results equal 
to those put together by the farmer himself. The advantage 
of sowing a mixture of known composition, however, lies in the 
suidance it affords for the making up of suitable and perhaps 
better combinations in the future. The following mixture is one 
adopted as a standard for one year’s ley in the writer’s trials :— 


Ib, per acre. 


Perennial rye grass 6 
Italian a 6 
Cocksfoot .. 3 \ 99 
Broad red clover ( British) a 3 total.22 Ib 
Single-cut cow gre ass (British) .. 5. 
Alsike so as 1 ] 

* * * * * * 


MANURES FOR APRIL. 
H. V. Garner,. B.A.,’ 
Rothamsted Expervmental Station. 


Top-dressing Cereals.—At this time of the year farmers are 
deciding whether the wheat and oats have come through the 
‘winter with enough vigour to make a full crop, or whether a 
top dressing will be necessary to push on the plant. The 
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yellow starved appearance shown by cereals after a prolonged 
and wet winter is largely due to lack of available nitrogen, for 
the nitrates accumulated in autumn are to a large extent washed 
out of the upper layers of the soil by rain. Fortunately, this 
loss can be made good by the use of quick-acting nitrogenous 
fertilisers, and expenditure in this direction is usually well 
repaid by the increase in crop produced. 

The forms in which spring top dressings are most often applied 
are as follows :— 

(1) Nitrate of Soda.—Owing to its quick action this fertiliser 
should only be used as a top dressing. It is immediately avail- 
able for the plant and is not retained by the soil, consequently 
it should be applied when fairly rapid growth is possible. Nitrate . 
of soda has a special value for late top dressings; or in cases 
as of insect attacks, where an immediate response is desired. 

(2) Nitrate of Lime.—This fertiliser is much the same as 
nitrate of soda in its effects on the crop. It finds useful applica- 
tion in certain cases where experience shows that nitrate of 
soda spoils the tilth of heavy land. It is sold in casks in granular 
form, and a good drying day should be chosen for its applica- 
tion, as under moist conditions nitrate of lime becomes sticky 
and difficult to handle. 


(3) Sulphate of Ammonia —This is the most concentrated 
and also the cheapest per unit of nitrogen of the common 
nitrogenous fertilisers. Since it is retained by the soil and has . 
to undergo certain chemical changes before it is in a condition 
to feed the plant, this manure is somewhat less lable to loss 
in wet weather than the nitrates. Under the warm conditions 
of spring its conversion into nitrate is rapid, and the effect of 
a dressing of sulphate of ammonia can usually be seen in about 
a fortnight. This fertiliser gives its best results on soils which 
are supplied with lime. It has no ill effect on the texture of 
clays. 

(4) Soot.—The main value of this popular dressing lies in 
the sulphate of ammonia it contains. The soot from dwelling 
houses is richer in nitrogen than soot from industrial sources. 
and an ordinary sample will contain about 4 per cent. of 
nitrogen. Twenty bushels: of soot is approximately equivalent 
to 1 cwt. of sulphate of ammonia. 

The quantity of top dressing to be used will largely depend 
on the farmer’s judgment as to how much the crop can take 
without ‘*‘ going down.’’ Recent experiments at. Rothamsted 
indicate that, on land in only medium condition, the common 
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dressing of 1 ewt. per acre of sulphate of ammonia can usually 
be raised to 2 cwt. with satisfactory results, particularly in 
the case of a second straw crop. It is also indicated that if for 
some reason a top dressing has been delayed until late in the 
season, say till early in May, a fairly heavy dressing of up to 
2 ewt. of sulphate of ammonia is proportionately more effective 
than a light dressing. 


Manures for Potatoes.—The potato crop is dependent for its 
proper growth on a readily available and plentiful supply of 
plant food, and extensive trials have shown that a well-balanced 
mixture of artificials, in addition to a moderate dressing of 
dung, is more effective than a heavy dressing of dung used 
alone. This is well brought out by the average results of 353 
experiments carried out on Irish farms over the seasons 1901 
to 1911 :-— 


| Potatoes per acre. 
Treatment per acre. 


Tons. Cwt. 
No Manure eo te vee Pee ens ie 4 0 
15 tons dung eae aes es Aa +f 8 4 
Ue dy Je ae 9 4 
RPE GY of 3,50 i dwt. glpiate of ammonia.. 9 3 
Pir, Cathe SOL Owl, ques of ammonia + or cwt. 
superphosphate... : 9 19 
15 tons dung + 1 cwt. eaintaee of ammonia + ef ave 
superphosphate + lewt. muriate of potash... 10 lig 


A second characteristic of the crop is its dependence on a 
supply of potash in the artificial mixture. The need for potash 
is greatest on light soils and in the absence of dung, but even 
on soils of a heavier nature and where dung is used, potash 
should still be included. The following results were obtained 
at Rothamsted in 1928, the figures being averages of triplicate 
plots :— 


Potatoes. Tons per acre. 


te Ua With dung. Without dung. 
No artificials ... By oe or tO 8.0 
Artificials without Estee ty Peer alae ot 
Artificials with sulphate of Potash ... 12.4 12.2 


Note.—Artificials with 15 tons of dung were superphosphate 4 cwt. ; 
sulphate of ammonia 13 ewt.; sulphate of potash 13 ewt. per acre. Without 
dung they were 6 cwt., 2 ewt. and 2 ewt. respectively. 

Experiments are also in progress on the question of the 
nitrogen supply to potatoes, and although sulphate of ammonia 
is seldom given in larger quantities than 1 to 13 cwt. per acre 
where dung is used, there is reason to believe that the dressing 
could often be increased with advantage up to as much as 3 ewt. 
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per acre. Thus, in 1928, the yield of certain Rothamsted plots 
dressed with mixtures containing increasing quantities of 
sulphate of ammonia were :— 


Potatoes. 
Treatment per acre. Tons per ucre. 
Dung + artificials without nitrogen... a + 12.0 
e+ NY with 14 ewt. sulphate of ammonia cat 13.7 
yt “i with 3 cwt. sulphate of ammonia 75 15,1 
kt af with 44 cwt. sulphate of ammonia a 14.8 


Note—Dung 10 tens; superphosphate 4 cwt.; sulphate of potash 
13 cwt. per acre. The figures are means of duplicate plots. 


For ordinary conditions the following dressings per acre may 
be used :— 


a. b. 
15 tons dung. No dung available. 
4 cwt. superphosphate. 6 cwt. superphosphate. 
13 to 2 cwt. sulphate of ammonia. 2-3 cwt. sulphate of ammonia. 
1 to 13 cwt. sulphate of potash. 13 to 2 ewt. sulphate of potash. 


The artificials should be mixed and applied in the drills in 
spring. If desired 2 ewt. of superphosphate may be replaced in 
the mixture by 2 cwt. of steamed bone flour, which would cause 
the manures to work better in the distributor. 


The Need of Lime.—The condition of clover leys in spring 
will often indicate that the farm is running short of lime, for 
none of the common crops are so sensitive to soil acidity. Ii 
clover looks poor and patchy and the field has been yielding 
badly in previous crops, it is worth while to have the soil tested 
for lime. Tf, as is likely, a marked deficiency is reported, 
chalking or liming is the only way to recover the productiveness 
of the land. The commonest substances used to supply the 
necessary lime are :— 

(1) Burnt Lime.—This material is supplied in lumps, which 
have to be slaked to cause them to break down; or as. ground 
lime, which is ready for sowing without further treatment. Two 
tons per acre is about the smallest dressing which can be 
uniformly spread by shovels from heaps in the field. Smaller 
dressings are better applied with a manure distributor. 

(2) Ground Limestone.—This is finely powdered limestone 
rock and is applied in a similar manner to ground lime. In 
making a choice between ground lime and ground limestone it 
must be borne in mind that 1 ton of ground lime is as effective 
as about 85 ewt. of ground limestone. Hence, if the former 


can be obtained at 50s. per ton on the farm, the latter is worth 


about 29s. per ton on the farm. 
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(3) Lump Chalk.—Farmers in chalk districts can often obtain 
this material for little more than the cost of carriage. Dressings 
of 10 to 20 loads per acre may be applied. The chalk is 
gradually pulverised by the action of frost and cultivation, and 
the good effects of such a dressing will last for many years. 


(4) Waste Limes.—These materials from. paper mills, gas 
works, and other industries are often obtainable at what appears 
to be a very low price. It is advisable before buying to have 
an analysis made and then to compare the cost of the actual 
lime in these substances with that of ordinary burnt lime from 
some local source. 


Usual dressings for sour soils are from one to two tons per 
acre of burnt or ground lime, or its equivalent of ground lime- 
stone. Jf more lime happens to be used than is required to 
sweeten the soil a reserve is built up which will postpone the 
necessity of further applications. To prevent the soil from 
again becoming sour, dressings of ground lime applied with a 
manure distributor at the rate of about 10 ewt. per acre every 
four or five years will usually suffice. 


Poultry Manure.—The neglect which poultry manure often 
receives from farmers and small holders is all the more notable 
in view of the high value put by agriculturists upon organic 
manures as compared with artificial fertilisers. Only in those 
cases where the birds are kept more or less permanently on grass 
or arable land is the manurial value fairly completely realised. 
The loss occasioned by careless handling of the accumulated 
manure from roosts and coops is considerable, and may amount 
to about one-half of the original value. 


The quantity of poultry manure made under different condi- 
tions has been ascertained,* the most complete figures relating 
to fowls. Calculated on the basis of 100 head some typical 
results are approximately as follows :— 

Fresh Manure 


100 Head. Period, produced. 
Breeding fowls 7 1 year. 80 ewt. 
Chickens (hatching till 13 weeks)... 13 weeks. 9 cwt. 
Fattening birds ay on «. & weeks. 5 ewt. 


A thousand fowls will produce about 1 cwt. of manure per 
day in the houses and a similar amount outside. The annual 
production for England and Wales is estimated to be at least 
one million tons. 


* See this Journa/, March, 1907. 


FQ 
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‘The composition of poultry manure depends cn the type of 
bird from which it comes, fattening fowls giving a richer dung 
than those which are laying. ‘The fresh manure is a rich 
fertiliser compared with farmyard manure; while air-dried 
poultry manure, though poorer than good guano, has a similar 
composition to rape cake. ‘The following are typical analyses 
(figures being percentages) :— 


Munure from Manure from Good Farm- 
birds at liberty. Fattening birds. yard Manure. Rape 
Fresh. Air Dry. Fresh. Air Dry. Cake fed. . Cake. 
Moisture yitod.0 10.0 70.3 15.0 PKs 10.1 
Dry Matter ... 40.5 90.0 29.7 85.0 27.4 89.9 
Nitrogen Meo 7 Ree) 4.00 2,28 6.52 sie 5.3 
Phosphoric acid 1.00 2.27 sa yaa oo 2.5 
Potash ie, Oe 2 55 1,57 60 15 


‘Regarded as a fertiliser, fresh poultry manure is richer in 
nitrogen than it is in phosphates and potash. It contains about 
21 times as much nitrogen and phosphate as an equal weight 
of farmyard manure, but only about the same amount of potash. 
The buik of the nitrogen is present in an easily fermentable 
form. The manure is therefore quick-acting, and care must be 
taken in storage or much of the valuable ammonia will be lost. 
Assuming that only one-half of the total nitrogen has a value 
equal to that of sulphate of ammonia, and that the remaining 
half has one-third that value; and calculating phosphate and 
potash at current unit rates in superphosphate and potash salts, 
the poorest of the above fresh samples has-a manurial value of 
22s. per ton, while that of the richest dried sample is 76s. 
per ton. 

Evidence as to the value of poultry manures is provided by 
some field experiments on grass land carried out in Cornwall 
over a six-year period. The comparison was between 4 cwt. of 
poultry manure and a series of nitrogenous manures each pro- 
viding the same amount of nitrogen as in 1 ewt. of nitrate of 
soda. 


Treatment per acre. Hay: Cwt. per acre. 
Average over six seasons. 

No manure e re ee A He : 9 
4 cwt. superphosphate ae Fg Be ra 153 

x : + 1 cwt. nitrate of soda ... 31 

- §; + sulphate of ammonia... 30 

. . + dried blood ns oie 30 

_ ™ + fish meal ... eos ays 30 . 

bs ; + guano A nae Ae bl 


+ 4 ewt. fowl manure ie 30 
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Under the above conditions poultry manure was about as 
effective as one-quarter of its weight of nitrate of soda (or 
its equivalent in nitrogen), and would therefore be worth about 
£3 per ton at present prices. 

Hight to ten hundredweights per acre of ile manure 
constitutes an ordinary dressing, and to apply this amount 
evenly a fairly good physical Sr is necessary, the fresh 
manure being too sticky and the air-dry manure too lumpy to 
be easily handled at this rate. The point to aim at in the 
management of the manure is to dry and pulverise it with as 
little loss of nitrogen as possible. Peat moss, sawdust, wood 
ashes, and gypsum are sometimes used for this purpose, but 
soil is quite effective and has the advantage of being readily 
available. In dealing with the accumulations of manure in 
houses and coops a good practice is to make shallow layers of 
the manure and of dry earth alternately in the proportion of 
about two parts of manure to one of earth. The heap is kept 
under cover and turned occasionally till it becomes dry and 
friable. Another method which favours quicker drying is sub- 
stantially the same except that each layer of manure covered 
by earth is kept on a separate tray, the trays being stored in 
tiers in a shed. The fertiliser balance of poultry manure may 
be improved by the addition of superphosphate or basic slag 
and of some source of potash such as wood ashes or kainit. For 
manure dried as described suitable additions would be :— 


Superphosphate or basic slag at 1/5th of the weight of the soil-dried manure. 
Kainit or wood ashes at 1/10th i vi Bs 


The compound thus obtained could be used at from 15 cwt. 
to 1 ton per acre as a general manure. 

Owing to its rapid evolution of ammonia in the soil, fresh 
poultry manure may. injure the roots of young plants. The 
remedy is to conserve and balance the nitrogen rather than to 
ferment it away by turning over the fresh manure with straw 
and leaves as is sometimes practised. 

Unbalanced it is a forcing nitrogenous manure and suitable 
as a top dressing for green crops; it is also valuable for straw- 
berries, fruit trees and tomatoes. For turnips, grass, and on 
heavy soils it should be enriched in phosphate; for potatoes, 
mangolds, and on light soils, addition of potash as well as phos- 
phates is required. 


* * * % * 2 
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PRICES OF ARTIFICIAL MANURES. 


Notr.—Unless otherwise stated, prices are for not less than 2-ton lots f.o.r, in 
towns named, and are net cash for prompt delivery. 
Average Price per ton during 
week ending March 5th. 


DESCRIPTION | | Cost per 
Bristol, Hull L’pool L’ndn| Unit at 
| | London 
|£ sw (é s/h 8.1) £8. [ 8. d. 
Nitrate of Soda (N. 154 per cent.) ee | 14. 5 {13.15 |13.12 {13.16 | 17.10 
5, Lime (N. 13 per cent.) eas "y SS PAO T2906 
Sulphate of Ammonia, ordinar | 
eA. 354 per cent.) | 14. 2*/14. 2/14. 2*|14 2.*/(N)13. 7 
See i neutral | pant Wa 
(A. 25% per cent.) | 15. 5*|15. 5*|15. 5*|1b. 5 (N)14. 5 
Kainit (Pot. 12} percent.) ... wie Ad ei ke it 8 ae sth Aan eae 
,, (Pot. 14 percent.) ... ure £2 AD 10422 08 WDB a SO Bee 
Sylvinite (Pot. 20 per cent.) set ad HY Mabey ia we | 215] 2.9 
Potash Salts (Pot. 30 per cent.) .... fasts, Nec 3.15°)" 2: 6 
; bk a) (Rob RO percent). Ae. | _- 2.12 2. 7 
Muriate of Potash (Pot. 50 per cent.) SOL DEAS CT tO es OG eee ae edt 
Sulphate of Potash (Pot. 48 percent.) —... me J. {11.10 {11.10)]) 4. 9 
Basic Slag (T.P. 35 per cent.) res By a4 wise ‘ 
chs a Lee. ONper Ceuta) s. 
ier 4 a Leo 2e-per cent.) A as ae 2. 4§ 
ey oo? GL B26 percent.) vy ia 2. LBS OSs Oran 
" (T.P. 24 per cent.) 5s wid 2. 9S} 1.168} 2. O§ 
4 |) ICD: Pf 20*per cent.) oad Ry ¥ RE 45 
oe. 2 fT PP. AB percents) Rie IEE, Ue OST EG es > 
Superphosphate (8.P. 35 per cent.) ia) Pili AE! 3.15§| 3.15 | 2. 2 
5 (S.P. 30 per cent.) tl BAC POA Siete Tan ees 
Bone Meal (A. 44. T.P. 45 per cent.) 001 9,100) Sib 3807 Bese Et 
Steamed Bone Flour (A. 1. T.P.60 per cent.) | 6.10 | 6.157) 6. 5 6.10 
Fish Guano (A. 9-10, T.P. 16-20 per cent.)...., 12.15 . {12.10 “ 
by ecole MARI P20 percent.) Pe we sf -.- 13.10 


ee 


Abbreviations : N.=Nitrogen; A.—Ammonia; S.P.—Soluble Phosphate ; T. P= 
Total Phosphate ; Pot.=Potash. 
* Delivered in 4-ton lots at purchaser’s nearest railway station. 


+ Delivered (within a limited area) at purchaser’s nearest railway station. 

§ Prices include cost of carriage from works to town named. Huil prices include 
delivery to any station in Yorkshire ; London prices include delivery within a 
limited area, Cost to purchasers in other districts will be greater or less according 
to the distance of different purchasers from the works. 
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MONTHLY NOTES ON FEEDING 
Sut Ss 
HK. T. Haunan, M.A., Dip. Agric. (Cantab.),. 
Animal Nutrition Institute, Cambridge University. 


The Feeding Value of Spent Hops.—In a previous article in 
this Journal* it was stated that ‘“‘ spent hops, apart from a 
possible medicinal value, are of no value to the stock feeder.’’ 
A correspondent has written inquiring for the basis of this 
statement, since spent hops form one of the many substances 


* Jan., 1924, p. 960. 


I —  —————————— 
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used as absorbent materials in molasses feeding stuffs. Spent 
hops have occasionally been used as a feeding stuff, generally in 
those countries where, in certain years, owing to bad hay 
harvests, difficulty is often experienced in obtaining sufficient 
forage to carry the stock through the year. Dried spent hops, 
according to Kellner, have the following analysis : Moisture 10.9, 
crude protein 15.8, ether extract (fat or oil) 6.8, nitrogen-free 
extract (carbohydrates) 39.6, woody fibre 21.0, ash 6.4. This 
material contains the following digestible nutrients in every 
100 lb.: Crude protein 4.7 lb., carbohydrates 19.0 lb., woody 
fibre 3.6 lb. The starch equivalent per 100 lb. is 28.7. On the 
starch equivalent basis, every ton of dried spent hops is approxi- 
mately equal to three-fifths of a ton of dried brewer’s grains. 

In Scientific Feeding of Domestic Animals, by Martin Klimmer 
(translated by Fischer), the following observations occur : ‘‘ Spent 
hops are also occasionally used as a feeding stuff. When fresh 
they contain 25 per cent. of dry matter. Their digestibility, how- 
ever, is low on account of the tannic acid that is present. Their 
nutritive value corresponds to that of grain straw.’’ On the other 
hand, hops are said to be wholesome and to stimulate the digestive 
fnnetions and the appetite. 

In this country, spent hops are often used as an organic 
manure, and form the basis of at least one artificial manure. In 
view of the above evidence, it is reasonable to assume that as a 
feeding stuff, per se, spent hops are of little value to the stock 
feeder, and the writer would never personally use this material 
to replace concentrated feeding stuffs in a ration. 

Economy in Feeding.—With the present prices of purchased 
feeding stuffs compared with the prices realised for the meat 
produced, many farmers are turning their attention to feeding 
their stock as far as possible on home-grown products, or on 
products that can be purchased more cheaply than they can 
be produced on the farm. It will be noted that fish meal is an 
expensive feeding stuff at present prices. Beans and peas are 
comparatively rich in protein, and many farmers are feeding these 
to their pigs in preference to buying the more expensive protein- 
rich feeding stuffs. A friend of the writer is at the present time 
keeping his pigs out at grass and feeding them on beans, crushed 
oats and mangolds. The brood sows receive a pint of beans 
thrown out on the grass, and roots are also thrown out in the 
afternoon. The young pigs are fed on bean meal and crushed 
oats, and are successfully finished off as London porkets on 
this diet. 


88 Montraty Nores on Frepinc StTurFs. [| APRIL, 
ae a 
Price : 
ic Manurial| Cost of Price 
Price Betsy | Value Food a, Un * per lb. 
DESCRIPTION. per lees x per |Value per per |Starch Starch 
Qr. Cwt Ton Ton Ton 100 Ib.| Equiv. Equiv. 
Beds ge108: s. d eas oes Hees S d 
Wheat, British  - Pe Pe T/T TB 0 s16 4.10) Sey snore las) aso8 
| Barley, British Feeding me ye 1 0,4), O12 10 adie) aia iene 
», Canadian No. ‘ 
Western| 37/3| 400 | 10/5 | 10 8} 0 12 LO UPTE Wrz 1°47 
Oats, English, White -| —- | — |10/8 | 1013] 014] 9 19 | 595) 3/4 | 1°78 
Ho 99 . 29 Black and ; 
Grey} — | — | 9/8 913 | 014] 8 19 | 59-5} 3/- 1°61 
,, Scotch, White -| — | — |11/4 | 11 7 | 0 14) 10 13 | 695) 3/7 | 1°92 
, Canadian No. 2 
Western| 28/6] 320 | 10/- | 10 0} 014] 9 6 | 595) 3/2 1°70 
, afl- NOmo ues oto aes 9/9 9.15450 14 |. 9 “1 p69) 3/1 1°65 
Canadian Feed -| 25/6] ,, | 8/11} 818} 014] 8 4 | 595) 2/9 | 147 
» Argentine = -| 23/0) ,, 8/1 8 2) 014 7 8 | 595 2/6 1°34 
Maize, Argentine - -| 45/6) 480 | 10/7 102 4: 018.19 Loe eS Le 1°29 
, South African -| 46/9} ,, | 10/11; 10 187; 013] 10 5 81 | 2/6 1°34 
Beans, Rangoon - -| — | — | 11/3 iu 5+/ 113] 9 12 | 67 | 2/10] 1°52 
Peas, Japanese - -|— | — 23/6 p23 200) 21) 9] 225 liso topes 3°44 
Millers’ Offals :— 
Bran, British - -| — Seb oa REL er) 7 | 6.13%) 4b) 2/11 “Lib6 
Broad (uh) = yh ie Bie) Si Ragt ee clay Syed 
Middlings Fine (Im- | 
ported)}) — | — sD BE Lihat Oe Beis fal aro ae dw oo iTS 1°34 
,, Coarse (British)| — -= — 8 175) Sel 7514 64 25 1°29 
| Meal, Barley - -|— — — 7 Phi To he On eae LO mS hs eo 1°61 
» Maize - - -| — — SL 2* OR ORTS Tiled Pree ep ane we 
- eens Metta -| — —- —. 1080 4a OO al! Or aS ied 1°12 
3% ,, Gluten-feed|) — | — — 910} 1 8] 8 2 | 75°6) 2/2 1°16 
, Locust Bean -| — | — — 895 1 O10 PP abs Ts4 4 2/2 116 
a bear = - BP may fh oli em ee ME ture re TIMERS Lr) Vey oes (o 1°87 
ee bag) = - -| — --- — 20:10) 4158 16% 254g3e 4 6iT 3°26 
Linseed - - -| — — — 22 15 LOE 2 2 ea) Loe ee: 1:92 
, Cake, English 
9°/, Oil; — _— 18 2 gece aes 161 
CottonseedCake, English 
54°/, Oil] — | — — 8 2 Tel BU 6 eG ted Qaogh 3/2 1°61 
¥, » Hgyptian 
53°/, Oil] — | — 2 hs T1971 Gel Aa eae Mee lies 1obG 
Decorticated Cotton | | | 
Seed Meal 7% Oil -| — | — at | 13) 277! seo arom, Orel 1 3/- 1°61 
} Coconut Cake 6°/, Oil -| — | — = 10 pif Ss CL eater cele nO 1°29 
Palm Kernel Cake 6°/, | 
Oil; — | —}| — Me yg oe baa 16 4°73 1/14 e103 
Feeding Treatle 5 9) -) 0] ee 7 0 20 612/51 (2/7 | 1:38 
} 
Brewers Grains :— | | / 
Dried Ale) ./- 40 |, — [ee JoeeetheeS 104, 4 bee Gee Ore aed 
Ae Porters -| — CLL ARS WO tae eee 1°43 
Wet Ale- -  »-| — Bal5 | 0 VOUS Loree be Ho ap -o4 
ee OFtet -| — 1. 10 SO 080" wl sede eee 0°76 
Malt Culms - = -| — = 8 0.) 21515 |) Geebe) 437" | 2h Per y-56 
| | 


t At TAtetoel 


Notre.—The prices quoted above represent the average prices at which actual wholesale 
transactions have taken place in London, unless otherwise stated, and refer to the price ex mill or 
store. ‘The prices were current at the end of February and are, as a rule, considerably lower than 
the prices at local country markets, the difference being due to carriage and dealers’ commission. 
Buyers can, however, easily compare the relative prices of the feeding stuffs on offer at their local 
market by the method of calculation used in these notes. Thus, suppose coconut cake is offered 
locally at £10 perton. Its manurial value is £1 lls. per ton. The food value per ton is therefore 
£8 9s. per ton. Dividing this figure by 73, the starch equivalent of coconut cake as given in 
the table, the cost per unit of starch equivalent is 2s. 4d. Dividing this again by 22-4, the number 
of pounds of starch equivalent in 1 unit, the cost per ib. of starch equivalent is 125d. A similar 
calculation will show the relative cost per lb. of starch equivalent of other feeding stuffs on the same 
local market. Frcem the results of such calculations a buyer can determine which feeding stuff gives 
him the best value at the prices quoted on his own market. The manurial value per ton figures are 
calculated on the basis of the following unit prices :—N, 13s. 6d. 3. P20., 4s. 1d.; K,O, 2s. 6d 
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FARM VALUES. 


| Market | ‘~ Starch Food |Manurial|Value per 
Value per ar Equivalent |Value per Value per| Ton on 
Ib. S.E. SE per 100 Ib. | Ton. | Ton. | Farm. 
ae ar ee ae 
Wheat - - - - 129) 2a 71°6 8 13 0 16 9 
Oats - - - ZU Zoo 59°5 7 4 0 14 a 
Barley - - - . : 1:29 |2 5) 71° Sumy GIA. o 
Potatoes - - - - 1°29 |2 & 18°) Ayo 1c Gey | 
Swedes - - - - 1°29? eae oS TO rus ts - Ogee 
Mangolds”~ - - - - 13297 (32.78 6:0 O 14 Crass) 0 
Good Meadow Hay - - 1°56 | 211 31°0 fe 00) |. (ees tb 
Good Oat Straw - - : 1:56) ) 2°11 17°0 Lay (mer ke Pina 
Good Clover Hay - - 1%6 | 211 32°0 B18 sh etape Ls | ait 
Vetch and Oat Silage - — - Cees | 14:0 Witt ay Gai ho 
# a » x 


WEN 2 BULUDINGS (KOR THE 
AGRICULTURAL COLLEGES AT LEEDS 
AND BANGOR. 


THE growth of agricultural education in this country which 
was so seriously checked by the War has received fresh impetus 
during the past few years. There is a growing demand for 
further facilities in this direction, and it is worthy of note that 
two Universities both playing prominent parts in the agricul- 
tural life of the country are now engaged on building schemes 
which should greatly increase their usefulness in the sphere of 
agricultural education. The Institutions referred to are the 
University College of North Wales, Bangor, and the University 
of Leeds, both of which have recently undertaken the provision 
of new buildings for their agricultural departments. 


University College of North Wales, Bangor.—The new 
buildings for the department of agriculture in the University 
College of North Wales, Bangor, form the central feature of 
the new science buildings designed as a part of the memorial 
to the officers and men of North Wales who fell in the War. 
The cost of these buildings is being met from the North Wales 
Heroes Memorial Fund, with a grant of £15,000 from the 
Development Fund towards the cost of the agricultural 
department. i 

At present the agricultural department is housed partly in 
rooms in the main college buildings, partly in a detached build- 
ing formerly occupied by the education department, and partly 
in an army hut fitted up as a temporary laboratory for agricul- 
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tural chemistry. Apart from the extreme inconvenience of this 
arrangement, the accommodation is quite inadequate for the 
needs of a department which is extending rapidly, the number 
of students taking agricultural courses having considerably 
increased during the past few years. Amongst other recent 
developments of the department may be mentioned the appoint- 
ment of a special advisory staff whose duty it is to devote 
themselves to the investigation of special local problems that 
affect agriculture, and to afford expert scientific advice free of 
charge to farmers in the College area. 

The new agricultural building is designed in two blocks. The 
front block has two storeys and is set apart for administration, 
agricultural zoology and botany, and the investigation of animal — 
diseases, while the rear block is allotted to agricultural chemistry. 
The roof of the front block is flat, and will accommodate green- 
houses and insect cages, space for which is also provided 
around the buildings. A central entrance gives access to the 
ground floor, which 1s occupied by the administrative offices, 
library, store rooms, a museum, preparation room and a large 
lecture room—37 ft. by 26 ft.—in addition to two rooms set 
apart for work in connection with animal diseases and rooms for 
the professors and lecturers. From this block two corridors 
lead to the agricultural chemistry building. This building con- 
tains a laboratory, a lecture room, and the necessary prepara- 
tion and store rooms. The right wing is allocated to research 
and the left wing to forestry, which, however, is not strictly 
a part of the agricultural department. 

On the first floor of the front block, accommodation is pro- 
vided for zoology and botany, each subject having a large 
laboratory with a lecture room, preparation rooms and two 
research rooms. At the back are a range of rooms devoted 
to research and plant pathology and a lecturers’ room. ‘The 
veterinary department is also housed in this block. 

The main building will be erected in rustic multi-coloured 
bricks with portland stone dressings in a simple renaissance 
style. The rear building will be finished externally in white 
cement and built internally in sand lime bricks unplastered. 
The foundation stone of the building, which was designed by 
Mr. Alan EK. Munby, M.A., F.R.I.B.A., was laid by H.R.H. 
the Prince of Wales on Ist November, 1923. 

University of Leeds.—The need for a self-contained depart- 
ment for the agricultural side of the University of Leeds has 
been apparent for many years, and, when the War broke out 
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tenders for a new building had actually been accepted. The 
scheme had then to be set aside, and the department has 
since had to make shift as best it could, in spite of ever-extending 
work. The administrative offices are in one building, while 
the teaching is done in three different sub-centres, agricultural 
chemistry alone occupying a part of the main building of the 
University which originally sufficed to house the whole agricul- 
tural department. 

The extension is made possible by generous help received 
from various sources, now and in years past. Gifts were received 
from the late Mr. Walter Morrison, the late Mr. Henry Rutson, 
Major J. W. Dent, and Mr. Emmanuel. The Yorkshire Council 
of Agricultural Education has made a contribution of approxi- 
mately £10,000, and £15,000 will be provided from the 
Development Fund. The University provides the site and the 
rest of the money required. 

The agricultural department:is administered by the Yorkshire 
Council for Agricultural Education which consists of representa- 
tives of the County Councils of the three Ridings, Leeds 
University, and the Ministry of Agriculture and Fisheries. 

The department has extended the scope of its work consider- 
ably in recent years, particularly in an advisory capacity, and 
farmers are taking advantage in increasing numbers of the 
expert advice afforded them in their every-day problems of the 
soil and methods of cultivation. Farm cost accounting has also 
become a notable feature of the department’s work, giving the 
farmer a new insight into the business management of his 
farm and helping him to re-adjust his methods of farming where 
they have proved uneconomic. 

The new building has been allocated to a position on 
University Road west of the buildings of the textile (cloth- 
workers) group. A good street alignment is here available, and 
the building will occupy a plot 190 ft. long by 125 ft. deep 
On the ground floor the largest rooms are a lecture room, 
measuring 50 ft. by 24 ft., a smaller room measuring 35 ft. by 
19 ft. (both of these having the auditorium raised in stages), 
a museum 50 ft. by 27 ft., a library, secretarial offices and 
various small professorial or classrooms. ‘The biological depart- 
ment begins on the first floor, where there are a general labora- 
tory and research laboratory, a staged lecture room, research 
rooms of moderate sizes, a laboratory for advanced work, one 
or two private rooms and the necessary preparation, sterilising, 
store and other rooms. On the second floor are a large students’ . 
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laboratory, laboratories for chemical nutrition research, balance 


rooms (for staff and students), large and small lecture rooms: 


and rooms for microscopy and other special purposes. The 
roof surface is also naturally adapted for outdoor and green- 
house work. The basement, which forms an important part of 
the accommodation, contains a students’ common room, locker 
room, large machinery room, workshop and store rooms. 

The external materials of the building will be stone and brick, 
but owing to the large window areas these are sparingly used 
and the structural strength will depend on a framework of steel. 
Mr. Paul Waterhouse, of London, is the architect, and the 
foundation stone will be laid on 14th April by Mr. Noel Buxton, 
Minister of Agriculture and Fisheries. 


% * * % * * 


Tue Ministry announces that under the scheme for awarding 
scholarships and maintenance grants for the sons and daughters 
of agricultural workmen and others. a 
number of scholarships at Universities, 
Agricultural Colleges and Farm Institutes, 


Scholarships for 
Children of 


cose ag are offered for award this year. The 
ee ae scholarships are provided out of the special 


fund for agricultural development voted by 
Parliament under Section 8 of the Corn Production Acts (Repeal) 
Act, 1921, and are confined to (a) sons and daughters of agri- 
cultural workmen, (b) sons and daughters of other rural workers, 
including bailiffs and small holders, whose financial circumstances 
are comparable with those of agricultural workmen, and (c) bond- 
fide workers in agriculture, the financial circumstances of whose 
parents are comparable with those of agricultural workmen. 
The scholarships are of three kinds: Class I, for three or 
four years, tenable at Oxford, Cambridge, or other Universities 
which have Departments of Agriculture, enabling the holders 
to attend degree courses in agriculture or horticulture; Class I, 
for two years, tenable at University Departments of Agriculture 
or Agricultural Colleges, for one or other of the diplomas in 
agriculture, horticulture, dairying or poultry-keeping; and 
Class III, for short courses (not exceeding one year’s duration) 
in the same subjects, at County Farm Institutes. Provided 4 
sufficient number of suitable applicants is forthcoming, ten 
scholarships in Class I, ten in Class II, and about one hundred 
and fifty in Class III will be awarded for courses commencing 
in the Session starting at Michaelmas next. Jn each class the 


ro 
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value of the scholarship is such as will enable students to attend 
the courses in question without any financial outlay on the part 
of their parents. 

- Candidates for Class I and Class II scholarships must be at 
least 17 years of age, and must satisfy the Selection Committee 
that they have reached a sufficiently high standard of general 
education to derive full benefit from the course of instruction. 
In the case of Class I, preference will be given to candidates 
who have passed an examination which entitles them to enter 
a University. Candidates for Class III scholarships must be at 
least 16 years of age, and should possess a useful knowledge of 
ordinary school subjects. They will be required to produce 
evidence of their acquaintance with the practical operations of 
farming (or horticulture, dairying, or poultry-keeping, as the 
case may be), and, normally, they should have spent at least 
a year in such practical work. 

Forms of application and all other information regarding the 
Scholarship Scheme may be obtained from the Ministry of 
Agriculture and Fisheries, 10, Whitehall Place, London, $.W.1, 
or from the County Authorities for Agricultural Education at 
the offices of County Councils. Applications should be forwarded 
to the County Authority for Agricultural Education not later 
than 30th April, 1924. 


7 a % * * * 


Tux following note has been contributed by Dr. J. A. Hanley, 
of Leeds University Department of Agriculture :— 
Precipitated carbonate of lime is now 
ES Aes. ut being sataieel by certain firms in the 
error beten north of England at a price which allows 
PIRES CREO MESS toate delivery in bulk at some stations at 
a total cost low enough to compete with quick-lime. The 
material itself is quite suitable for use on the land provided 
that it arrives in a condition which will allow of satisfactory 
distribution. The question whether a farmer can use this 
material instead of ground quick-lime has been asked many times 
recently. This depends on (1) the relative prices of the two 
materials: (2) the amount of lime or carbonate of lime to be 
applied per acre. The precipitated carbonate of lime passes 
too slowly through the usual mechanical distributor; it 1s best 
carted straight on to the field and spread direct from the carts 
with shovels. Satisfactory distribution can, therefore, only be 
obtained if the material is used at the rate of at least 2 tons 
per acre. A dressing at this rate is equivalent to 1 ton cf 
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quick-lime per acre, and if, therefore, a farmer intends to 
lime land at the rate of 1 ton of quick-lime per acre, he can, 
where transport does not make too serious an addition to the 
cost, do it more cheaply by using 2 tons of precipitated car- 
bonate of lime per acre. Where the farmer intends to use 
lighter dressings of lime, such as the more usual 10 cwt. of 
quick-lime per acre, it is necessary to distribute the material 
mechanically, and he is in that case advised to use ground 
quick-lime. 

The farmer should do his best to ensure that the precipitated 
carbonate of lime is loaded in a condition dry enough to make 
it spread easily, and he should always have the trucks sheeted. 
If the weather is wet during transport the material, if not 
sheeted, may arrive at the farmer’s station in the condition 
of a sludge totally unfit to use until it has been allowed to dry 
again. One of the great advantages of carbonate of lime is 
that it can be stored at the farm (preferably under cover) 
indefinitely without deterioration and used at any time when 
it is convenient. It can be applied directly to growing crops 
without fear of injuring them. It does not ‘* set ’’ when wet, 
but falls again to a fine powder on drying. Like other materials 
used to supply lime to land, precipitated carbonate of lime 
should be applied after the land has been ploughed, and at a 
time when it can be thoroughly harrowed in. 

The fact that carbonate of lime does not “‘ set ’’ if exposed 
to wet conditions, whilst still on the surface of the land, makes 
it preferable to quick-lime for application to permanent or 
temporary grassland, or in other cases where immediate 
cultivation is not possible. When comparing prices it should 
always be remembered that 1 ton of quick-lime is equivalent to 
about 2 tons of carbonate of lume. 

* * * * * * 

Tse growing demand from commercial horticulturists for 
practical assistance and advice during the post-war years has 
resulted in the appointment of Horticultural 


Sprayin 
abet: Instructors by the Agricultural Education 
Demonstration. Authorities of nearly all the counties in 


which horticulture is practised on a com- 
mercial sale. A rather striking instance of the useful work 
carried out by these committees is afforded by the demonstrations 
of spraying machines which were arranged recently by the Agri- 
cultural Education Sub-Committee of the Cambridgeshire Educa- 
tion Committee through its Horticultural Instructor. 
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Fruit crops in Cambridgeshire suffered very severely last 
season from the effects of insect and fungus pests. Plums and 
apples were especially severely attacked, and the crops were 
reduced almost to vanishing point. Plum trees were attacked 
by the two common species of aphis and by brown rot in its 
various forms. Many branches were killed and the dead wood 
showed innumerable pustules of the brown rot fungus. Apple 
trees were badly attacked by insects, chiefly the purple aphis. 
The result of this damage was that the attention of fruit growers 
was concentrated on the question of spraying their trees, and 
considerable discussion arose as to the merits and demerits of 
the various spraying materials and the best methods of their 
application. 

The Committee, through its Horticultural Instructor, took 
advantage of these discussions and arranged for lectures on the 
various points and, at the appropriate season, for practical 
demonstrations in spraying. Mr. Paskett, the Horticultural 
Instructor, found that many growers particularly wanted advice 
as to the best machine to purchase, and he accordingly made 
arrangements with some of the principal firms of manufacturers 
to carry out demonstrations of their apparatus in the districts 
of Willingham, Cottenham, and Histon. The members of the 
West Cambs. Fruit Growers’ Association co-operated by lending 
their fruit plantations, and by providing men and horses for 
moving the machinery and maintaining an adequate supply of 
water. Demonstrations were given from 11 a.m. to 8 p.m. on 
15th, 16th, and 17th January. Various makes of dry sprayers 
were demonstrated, in addition to hand wet sprayers and large 
and small power sprayers. The weather was exceptionally fine 
for the first two days, and in spite of falling snow on the third 
day, the total attendance of fruit growers amounted to about 500. 
In addition parties of boys and girls from village schools attended 
the demonstrations. 


* * a * * * 


Fotiowr1ne on the last Martinmas Hiring Fairs the Board of 
Agriculture for Scotland issued a tabular statement of the rates 
of wages prevailing throughout the country 
at that time. Particulars of the approximate 
cash wage and total weekly remuneration of 
each class of agricultural labour accordingly form a supplement 
to the Board’s Monthly Agricultural Report for the 1st January. 
The Martinmas Fairs are second in importance only to those 


Farm Wages 
in Scotland. 


96 Farm WAGES IN SCOTLAND. [| APRIL, 


held at Whitsuntide, for whilst many of the married men are 
engaged at Whitsunday on yearly contracts, the single men more 
frequently make six-monthly contracts at Whitsuntide and 
Martinmas. 

Married ploughmen form one of the most important classes 
of Scottish farm workers and, like the single ploughmen and 
cattlemen, are divided into three grades according to experience 
and ability, the third grade comprising many youths. In the 
lower Clyde valley the total weekly remuneration of the first 
grade ranges from 41s. 6d. to 48s., of which 4s. 6d. to 9s. 
may be taken as the value of allowances in kind. First grade 
single ploughmen, on the other hand, range from under 40s. to 
48s.; in the case of these workers the entire wage may be paid 
in cash or, if board and lodging is provided, as much as 25s. 
may be deducted for allowances. First grade cattlemen receive 
from 42s. to 52s. and shepherds from 36s. to 42s. per week. 

In the eastern industrial area agricultural workers usually 
receive from 36s. to 49s., of which 11s. to 17s. is paid in the 
form of allowances in the case of married ploughmen and 12s. 6d. 
to 18s. in that of single men. 

In the south-eastern part of the country married ploughmen 
receive from 86s. 6d. to 45s. per week, allowances varying in 
value from 2s. 6d. to 6s. On the other hand, most of the 
single ploughmen are paid entirely in cash, their wages ranging 
from 81s. 6d. to 48s. 6d. Cattlemen and shepherds earn from 
36s. 6d. to 44s. and from 81s. 6d. to 49s. respectively. 

In the north-eastern counties married ploughmen may obtain 
from 35s. to 40s. per week, of which amounts 11s. may be 
taken generally as the value of allowances. Single men may 
eet up to the equivalent of 16s. in allowances, their total 
remuneration averaging from 82s. 6d. to 89s. per week. Cattle- 
men’s wages range from 35s. to 42s. and shepherds 33s. to 
48s. 6d. 

The Western Highlands include the lowest paid area on the 
mainland of Scotland—Caithness—where ploughmen get only 
28s. 3d. per week. Nearly 18s. of this amount is accounted 
for by allowances in the case of married men. Cattlemen get 
little more than ploughmen, but shepherds receive as much as 
BOs. 

- Women workers are generally receiving 3s. to 3s. 6d. per 
day, but in Ross and south-west Perth daily wages range as 
high as 4s. or 5s. 


* * * * * * 
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In view of the importance from the national standpoint of 

destroying rats and the increasing interest shown throughout 

National the country in the subject, the Ministry, in 

Rat Week, 1923 accordance with the practice of past years, 

organised a special campaign of destruction 

for one week, the week selected being from 5th to 12th November, 
1923. 

The number of Local Authorities empowered to execute and 
enforce the Rats and Mice (Destruction) Act, 1919, had increased 
from 508 in 1922 to 577 in 1928, owing to the delegation by 
certain County Councils of their powers and duties under the Act, 
to minor Local Authorities. All these Authorities were informed 
by Circular on 12th September, 1928, of the Ministry’s scheme, 
and the Circular embodied suggestions as to suitable lines of 
action to meet the particular circumstances of each locality. 
Instructions for making cheap and effective raticides were also 
sent. 

Occupiers of lands and premises infested with rats are not 
always alive to the responsibility which rests upon them, under 
the above-mentioned Act, of keeping their lands and premises 
clear of the pests, and one object of the campaign was to enlighten 
the public on this point: 

As an additional means of arresting public attention, the 
services of the British Broadcasting Company were enlisted, and 
a short talk on the general subject of damage done by rats 
and the need for rat destruction was broadcast by wireless on the 
evening before the “ rat OBR commenced, from all the 
stations of the Company. 

The following statement shows the number of Local Authorities 
to whom the Circular Letter was sent, the number who have 
replied thereto, and the number who reported that special 
action had been taken :— 


Total Special action 
Local Authorities. Number. replies. indicated. 

County Councils... ae met 63 42 28 
County Boroughs ... ne a 82 53 az 
Metropolitan Boroughs ... ay 28 14 11 
Town and Urban District Councils — 309 119 (h 
Rural District Councils... ae 95 38 2a 

ToraL eo 6 266 166 


‘ 4 —— —— 


‘In cases ere there was no special action, the reasons given 
were, as a rule, either that the work of rat repression continued 
throughout the year, or that the aise was comparatively free 


from rats. 
G 
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The publicity methods generally adopted were :— 
(1) Circularisation of occupiers of premises, particularly those liable to 
infestation owing to the nature of the business carried on ; 
(2) Public lectures and publication of articles and notices in the local 
press ; and 
(3) Exhibition of placards and posters. At 15 places films and slides, 
dealing with the subject were exhibited during the week in the 
local Cinemas. 
The following are some of the practical steps reported in 
connection with the campaign :— 
(a) Poison was obtained and distributed by 21 Local Authorities, 10 of 
which made no charge, while the other 11 sold it at cost price. One 
Local Authority who purchased last year a quantity of steel traps and 


loaned them as required, purchased a further supply this year, owing 
to the great demand. 


(6) Chemists and hardware dealers co-operated with the Local Authorities 
in 20 places and made a special display of raticides and traps in their 
shop windows during the week. 

(c) 63 Local Authorities set a good example by devoting special attention 
to the rubbish tips, sewage farms, refuse dumps, etc., under their 
charge. 

(d) House to house visits were made by Sanitary Inspectors in 20 
districts and advice given on the spot. 

(e) Gassing methods were used in 8 places with the result that large 
numbers of rats were killed. 

It is obviously impossible to estimate the number of rats killed 
during the week, but it is certain that it amounted to many 
hundreds of thousands. ‘The ‘‘ rat week ’’ has undoubtedly 
been a success also from the point of view of enlightening the 
public and stimulating their interest ‘in the matter. 


A fact of special significance is that so many reports indicate 
a diminution in the number of rats now seen as compared with a 
few years ago. This shows that where continuous efforts are 
made by public bodies and private individuals to overcome the 
rat problem they meet with considerable success. The want of 
activity in some parts of the country in administering the Act 
is to be regretted because it must nullify to some extent the 
action of those authorities who are alive to the benefits of 
continuous repression of rats. 


* % * % * * 


Foot-and-Mouth Disease.—During the five weeks ended 23rd 
February, Ist, 8th, 15th, and 22nd March the number of outbreaks of foot-and- 
mouth disease were respectively 79, 100, 62, 60, and 38, the first two weeks 
representing a temporary, but marked, set-back in the progress recorded in 
the March issue of the Journal. 
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tne 


During the five weeks in question new centres of disease occurred at 
Keyston (Hunts), Sheffield (Yorks, W.R.), Stopsley (Beds), Benenden (Kent), 
Doncaster (Yorks, W.R.) (premises previously infected, but freed from restric- 
tions), Burnham (Norfolk), Owston Ferry (Lines), Quernmoor (Lancs), New 
Kilpatrick (Dumbarton) (also a recurrence of disease after restocking) , 
Fulbourn (Cambs), Chatham (Kent), Witney (Oxford), Burnley (Lancs), 
Dereham (Norfolk), Kirkby Malzeard (Yorks, W.R.), Cheriton (Kent), and 
Winchcombe (Glos) (also a recurrence), and Warmley (near Bristol) Glos. 

Several of the new centres mentioned were attributable to the introduction 
of infection into Northampton, Lancaster, and Banbury markets ; the distri- 
bution from which was also responsible for numerous other outbreaks. 

These incidents necessitated the imposition of restrictions in respect of 
areas usually of 15 miles radius from the outbreaks, although in some cases 
this radius had to be exceeded in view of the possibilities arising from market 
infection. The infected areas in Aberdeenshire, Forfarshire, Perthshire, Fife- 
shire, Cumberland, and Westmorland have now been released from restric- 
tions, and small rectifications of boundaries have been made in other 
counties, but although extensive modifications of areas have been contem- 
plated, the reappearance of disease before such Orders could become operative 
has necessitated the reimposition of restrictions, so that during the period 
under review no really effective reduction of the extent of areas has been 
possible. The outbreak near Bristol necessitated the closing of the Bristol 
Landing Place for Canadian and Irish animals. 

The following table shows the details in respect of the period 27th August, 
1923—23rd March, 1924 :— 


Outbreaks ee% net bP 2.951 
Counties affected : England ie ved sik 39 
Wales... i, ‘et oe 2 
Scotland... ae D., Aes 11 
Animals slaughtered or authorised to be slaughtered : 
Cattle, 99,361. Pigs, 45,646. 
Sheep, 38,717. Goats, 121. 
Estimated gross compensation Hs em £3,177,000 
Estimated receipts for salvage ot iP £451,800 
* * * * * x 


Milk Advisory Committee.—The Minister of Health and the 
Minister of Agriculture and Fisheries have appointed a Joint Committee to 
advise their Departments on matters concerning the production, handling 
and distribution of milk and dairy produce, including questions relating to 
education and research, and any legislation, orders and regulations which 
may be under consideration. The Committee consists of the Lord Kenyon, 
K.C.V.O. (Chairman), Mr. T. Baxter, Mr. W. Buckley, Mr, T. J. Goodchild, 
Mr. J. J. Kearns, Mr. E. W. Langford, Mr. J. H. Maggs, Mr. A. Park, Mr. 
T. J. Roper and Mr. J. L. Shirley. 

Mr. V. E. Wilkins, of the Ministry of Agriculture and Fisheries, 10, 
Whitehall Place, 8. W., will act as Secretary to the Committee, and all com- 
munications relating thereto should be addressed to him. 


* * * # * # 
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REPLIES TO CORRESPONDENTS. 


Value of Gypsum,.—D. F. asks whether calcium sulphate is of any 


manurial value and whether it makes heavy land work better. 

Reply: Sulphate of me (gypsum), in common with other forms 
of lime, would better be described as a soil improver than as a manure. 
-It is not used so much row as formerly for application to the land, 
owing to the increasing use of superphosphate, which contains a con- 
siderable amount of this material. 


The Ministry’s Leaflet No. 170 refers on page 2 to the efficacy of © 


lime generally in improving the mechanical condition of the soil; and 
some interesting observations on the effect of gypsum, chiefly on heavy 
soils, will be found on page 586 of the Victorian CAuatanp) Journal of 
Agriculture for October, 1928. 


Spartina Grass.—vU.E. asks for information about Spartina Townsendii 
or Townsend Cord Grass. 

Reply: Spartina Townsendii is dealt with in the following papers :— 
(1) Kew. Bulletin, 1918, p. 26: ‘‘ Spartina and Coast Erosion ’’; (2) 
and (8) Kew Bulletin, 1919, p. 391, and 1922, p. 351; (4) Annals of 
Applied Biology, vol. VII (1920-21), p. 25: ‘‘ Spartina Problems,’’ by 
Professor F. W. Oliver, F.R.S. ; (5) and (6) Journal of Ecology, vol X, 
p. 22 (1922), and vol. XV, p. 102 (1923); (7) ‘‘ Tidal Lands,’’ by 
Carey and Oliver (London, Blackiet& Son), 1918, 12s. 6d. (pages 176-184). 
To these may be added Kew Bulletin, 1907, p. 190; Stapf in Gard. 
Chron., Ser. 3, xJii1 (1908), p. 38, and in Proceed. Bournemouth Nat. 
Se. Soc., V (1914), p. 76; Sherring in Proceed. Bournemouth Nat. Sc. 
Soc., IV (1913), p. 49; Prof. fF. W. Oliver at the British Association, 
1919; and Comptes Rendus de l’Acad. des Sciences, Tome 174, No. 16 
(April, 1922), p. 1,084. Of the above Nos. (1), (2) and (3) have refer- 
ence to an attempt, unfortunately not very successful, to colonise 
Spartina on the coast at Clevedon in Somerset. Here the tide proved 
eventually too strong. Nos. (5) and (6) are short notes referring to its 
appearance, believed to be spontaneous, but subsequently ascertained 
to be artificial, in the Dovey Marshes in the middle of Cardigan Bay. 
No. (6) is interesting as testifying to the comparatively high powers 
of resistance of the plant to grazing both by cattle and sheep. The 
most important paper is that by Professor Oliver (No. 4). This 
describes the original appearance of the species in 1870 in Southampton 
Water, and its gradual distribution as far as Pagham to the east and 
Poole to the west. The question whether it is a hybrid or a distinct 
species is left open. Its habit and behaviour in Christchurch and 
Pagham harbours are described. It is noted that it has been planted 
in the Firth of Forth, Wells (Norfolk) and the Harwich Estuary. At 
Clevedon and Sheerness it has been planted with the definite object of 
protecting the coast line from erosion. Its use as a food for stock is 
referred to and the question of its suitability for paper making is 


discussed. Artificial propagation is effected by planting roots and not - 


by seed. 


Soot.—F. I. writes as follows :—‘‘ Recently my house chimneys were 
swept by a chimney sweep who is an enthusiastic allotment gardener, so I 
asked his views on the matter. His answers were definite and interesting. 
Soot from a private house, he said, could be used at once (a) as a surface 
dressing to soil, or (0) to dig into the ground ; but that about a month should 
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be allowed to elapse before it could safely be used to sprinkle over young 
foliage (as a slug deterrent) without scorching. Soot from a factory, he said, 
was, as a fertiliser, of no value whatever, because the heat in factory 
chimneys was so great that soot, as it formed, was again re-burned, and that 
factory chimneys were, so to speak, ina state of being constantly on fire. 
Consequently soot from factories was not black, but a reddish colour, and 
without any fertilising property.” 

Reply: The statement as to the superiority of household soot over 
industrial is borne out by a note on page 398 of Vol. III. of the Journal of 
Agricultural Science. This gives the analysis of nine samples, that from a 
kitchen chimney giving as much as 11 per cent. of nitrogen, that from a tall 
boiler chimney as low as 0,5 per cent. The other seven samples (household 
soot) averaged approximately 4 per cent. Flue dust from the Cambridge 
Rubbish Destructor, it is noted, contained no nitrogen. The reason why 
household soot is superior to industrial soot is partly explained by your 
sweep, and the enclosed extract from Sir Daniel Hall’s ‘Fertilisers and 
Manures,” p. 68, should serve to complete the explanation. The advice that 
soot should, if possible, be stored for some time before use is due to the fact 
that it may possibly contain ingredients injurious to plant life. As a matter 
of fact, when used as a soil fertiliser, it does need to have been previously 
stored ; as a top dressing for growing crops it is wiser not to apply it until it 
has been kept for about a month.” 

The following was the extract enclosed :— 

“Of these waste materials the most generally used is soot; its value, 
which is due as much to its physical effects upon the soil as to its fertilising 
constituents, has been known for the last three centuries at least. It has 
already been pointed out that coal contains one per cent. or more of nitrogen ; 
in a fire some of this is evolved as ammonia when the coal is keated, and if it 
escapes combustion in the higher levels of the fire it is afterwards partially 
arrested by the particles of carbon constituting soot, which possess an excep- 
tional power of condensing gases upon their surface. In the main soot is 
only an impure form of carbon ; its fertilising value is due to the small and 
variable proportion of ammonia it has thus ahsorbed from the gases in the 
chimney. The percentage of nitrogen present may be as low as 0.5; in 
exceptional cases it may rise to 6, 3.2 being the mean of a large number of 
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NOTICES OF BOOKS. 


The Poultry-Keepers’ Text Book.—(E. T. Brown. London : 
Ward, Lock & Co., pp. 320, price 6s. net.) Contains in moderately condensed 
form much desirable information both for students of poultry-keeping and for 
practical breeders. Poultry-keeping nowadays embraces so many branches of 
both science and practice that it has become increasingly difficult to deal 
adequately in a single book with all aspects of the subject. Genetics, biology, 
chemistry and veterinary science all have a direct bearing upon poultry- 
keeping, while on the more practical side many poultry-keepers are brought 
sooner or later into contact with various problems of an agricultural or horti- 

cultural nature, in addition to the many questions of poultry-keeping practice 
and business. | 
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The chapters dealing with breeding are carefully compiled and are written 
in clear, simple and concise phraseology, which should prove attractive to 
those poultry-keepers who, whilst possessing no special knowledge of the 
technicalities of genetics, are yet anxious to understand what light Mendelism 
and other experimental work in genetics can throw upon practical problems. 

On the more practical side, much useful information is given regarding 
methods of more or less established practice, and it is pleasing to find that the 
author realises the necessity for dealing, even briefly, with agricultural and 
horticultural matters of general importance to poultry-keepers. The chapter 
on weights and measures, and the comprehensive glossary will save much time 
for students, whilst the reproduction of the poultry- house plans of the Ministry 
of Agriculture will, no doubt, be appreciated by those about to erect poultry- 
houses. 

The book is well illustrated and is very readable. Though it cannot claim 
to be acomprehensive and detailed treatise on the poultry-keeping industry as 
a whole it should prove a very useful addition to the library of the student in 
poultry-keeping and of the practical worker. 


Die Dungerlehre.—(N. Prianischnikow. Berlin: Paul Parey, 1923 | 
pp. VIII, 450, fig. 84. Edited from the 5th Russian edition by M. von 
Wrangell.) A reviewer in the Wiener Landwirtschaftliche Zeitung makes 
the appearance of this bock a text on which to hang a sermon on the need, - 
agriculturally, for the gift of tongues. The agricultural theory and practice 
of various countries, is, he complains, too much confined in water-tight com- 
partments. This is perhaps quite true as regards Russia, of whose agricultural 
science both the Germans and ourselves can do little more than glean rather 
scant excerpts and abstracts. Both the Vienna reviewer and the German 
editor—herself not unknown as an authority on soil questions—refer to the 
somewhat un-German style in which this translation is couched. For the 
foreign—the un-German—reader this is an unmitigated advantage, This 
book, happily, still preserves sufficient texture of the rock from whence it was 
hewn to be easily intelligible west of the Rhine. And what is more it is a 
most interesting work. It is always good, as the Vienna reviewer suggests, 
to view scientific problems from the angle of another nation’s experiences. 
The agricultural problems and experiences of Russia naturally differ in detail 
from those of the rest of the world. Russia is a vast country, lacking the link 
of communications, and possessing practically unlimited supplies of raw 
phosphates. Hence the nitrogen question must be solved to a large extent by 
green manuring, and the native phosphate supply exploited to its fullest 
capacity. On both these, as on other questions, this book, designed originally 
by the author as a handbook for his students, contains much of absorbing 
interest. At the same time it is by no means professorial—it bears the stamp 
of the student not of the dogmatist, and gives the cons as well as the pros. It 
is well provided with illustrations, which make a ready and convincing appeal 
to the eye. In addition there are interesting chapters on the history of 
manuring and on the organisation of fertilising experiments. There is a short 
but useful section on the disposal of city refuse. We, at least those of us 
who cannot read Russian, are under a debt of gratitude to the German trans- 
lator and editor for putting us in touch with what is at any rate a fresh 
exposition of an eternal problem. 
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Year Book and Annual Report of the Hssex County 
Farmers’ Union.—(Chelmsford. Issued by The Society. Price 2s. 6d.) 
A high standard is set by the Secretary of the Essex Farmers’ Union, and 
the consequence is that this Year Book contains an attractive and valuable 
series of articles which should interest and help those for whom it is 
intended, Where so much is good it would be invidious to say that any 
article is the best, but the reviewer would particularly express his own appre- 
ciation of the articles on “ Bunted Wheat” by Professor Biffen ; ‘‘ Fallentis 
Semita Vitae,” by Mr. James Tabor ; ‘‘ Lucerne,” by Mr, Primrose McConnell ; 
and the two articles on “If 1 were a Farmer,” by Mr. H. J. Skelton and A 
Doctor. All these offer much food for thought, and this is not to suggest 
that other articles are lacking in this respect, but we are all affected in 
difierent directions. Altogether the Essex Farmers’ Union may be congratu- 
lated on such a clear token that the farmers of the county—and the Union’s 
officers—are very much alive. 


* * * % + ® 
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Agriculture, General and Miscellaneous. 
American Joint Committee on Horticultural Nomenclature.—Standardized - 
Plant Names. A Catalogue of approved scientific and common names 
tasoact in American commerce. (562 pp.) Salem, Mass., 1928, $5. 
(02). 
Boullanger, H.—-Distillerie Agricole et Industrielle, Tome I. 3rd Edition, 
(460 pp.) Paris: J. B. Bailliére et Fils, 1924, 10 fr. [6638.1(02.)] 
Oregon Agricultural Haperiment Station.—Bulletin 199:—Sulfur in 
Relation to Soil Fertility. (45 pp.) Corvallis, 1928. [63.167.] 


Field Crops. 

U.S. Department of Agriculture.—Bulletin 1180 :—Field Experiments with 
Atmospheric Nitrogen Fertil zers. (43 pp. and 14 plates.) Washington, 
1924. [63.1671.] 

Leeds University and Yorkshire Council for Agricultural Hducation.— 
Bulletin 133 :—Results of Experiments with Cereals, Potatoes, Swedes 
and Mangolds in Yorkshire, 1923. (13 pp.) Leeds, 1924. [63.31; 
63.332; 68.512. ] 

Leeds University and Yorkshire Council for Agricultural Hducation.— 
Bulletin 182 :—Varieties Trials of Fotatces in Yorkshire, 1923. (4 pp.) 
Leeds, 1923. [63.512.] 

Australian Institute of Science and Industry.—Bulletin 26 :—A Classifica- 
tion and Detailed Description of the More Important Wheats of 
Australia. (72 pp.) Melbourne, 1923. [63.311.] 

U.S. Department of Agriculture.—Depariment Circular 305 :—Electro- 
chemical Treatment of feed Wheat. (7 pp.) Washington, 1924. [587; 
63.1951; 63.811. | ; 

Long. H. C.—Garlic and Smut in Wheat. (18 pp.) Reprint from ‘‘ Mill- 
‘ing,’’ Dec. 22, 1928. [63.311 :198; 68.24; 63.259. | 

Horticulture and Fruit Growing. 

Dyer, B. and Shrivell, F. W. E.—The Manuring of Market Garden 
Crops. New Edition. (148 pp.) London: G. Street & Co., 1924, Is. 
[63.51(04). | 

Commercial Tomato Culture. By the Lea Valley Correspondent of the 
‘‘ Fruit Grower.’’ (48 pp.) London: Ernest Benn, Ltd., 1924, 
Qs. 6d. net. 163.513. ] 

Morris, R. T.—Nut Growing. (245 pp.) New York and London: 
Macmillan, 1921, 12s. net. [63.41 (d).]°_ 

Hooper, C. H.—The Value of Hive and Wild Pees in the Production of 
Fruit. (24 pp.) Wye: Agricultural College, 1924, 6d. [63.41(08).] 
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Plant Pests and Diseases. 
Nebraska Agricultural Experiment Station.—Research Bulletin 25 :—A 
Study of the Environmental Conditions influencing the Development of 
Stem Rust (Puccinia graminis tritici) in the absence of an alternate 
Host. (52 pp.) Lincoln, 1928. [68.24.] 


Liye Stock and Feeding Stuffs. 

Wood, T, B.—Animal Nutrition. (234 pp.) London: University Tutorial 
Press, 1924, 4s. 6d. [612.394(02).] 

Cooper, W. and Nephews, Ltd.—Os Ovinos de Sangue Puro da Gra 
Bretanha. (58 pp.) Berkhampsted, 1924, [63.602.] 

U.S. Department of Agriculture.—Miscellaneous Circular 12 :—A Hand- 
book for the Better Feeding of Livestock. (48 pp.) Washington, 1924. 
[63.6048. ] 

Michigan Agricultural Haperiment Station.—Special Bulletin 120 :— 
The Microscopic Identification and Determination of the Specific Ingre- 
dients in Stock Foods. (31 pp.) East Lansing, 1923. [843.58(c); 
63.60433. ] 

Medical Research Council.--Report on the Present State of Knowledge 
of Accessory Food Factors (Vitamins). 2nd Edition. (171 pp.) London : 
H.M. Stationery Office, 1924, 4s. 6d. [612. 39 (02). ] 


Veterinary Science. 
The Veterinary Journal.—Special IF cot-and-Mouth Disease Number, 
March, 1924. London: Baillitre, Tindall & Cox, 2s. [619.2(d).] 


Poultry. 

Brown, E. T.—Thke Poultry-Keeper’s Text-Book. (820 pp.) London: 
Ward, Lock & Co., 1924, 6s. [68.65(02).] © 

Benjamin. EB. W: —Marketing Poultry Products. (825 pp.) New York : 
John ha London : Chapman & Hall, 1923, 15s. [63.65(02); 63.741; 
63. One 

Smith, Bostock.—Profitable Poultry. (40 pp.) The Author, ‘* Hease- 
pecide ” Hayward’s Heath, Sussex, 1924, Is. [68.651(02).] 

U.S. Department of Agriculture. ‘Bulletin 1298 :—Results of Experi- © 
ments with Miscellaneous Substances against the Chicken Mite. 
(10 pp.) Washington, 1924. [59.169.] 


Economics, 
Meakin, W.—Where Farming Pays, and Why. (64 pp.) London: Iliffe 
& Sons, 1924, 1s, [834(489).] 
(A short account of the co operative organisation cf ‘agriculture in 
Denmark.) 
Bogart, H. L.—-Economic History of American Agriculture. (183 pp.) 
New York and London: Tiongmans, Green & Co., 1928, 6s. [68. 13. 
Spencer, A. J.—The Agricultural Holdings Act, 1923, with Explanatory 
Notes and General Forms. 7th Edition. Tiondon: Stevens & Sons, 
1924, 10s. 6d. [847(a).] 
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NOTES FOR THE MONTH. 


THE Minister of Agriculture, on 14th April, introduced into 

Parliament a Bill for the better regualtion of agricultural wages. 

The Agricultural The Bill was to come up for second reading 

Wages after ei Raster and Hac we paraaevas 

7], Can obtain a copy of the bill through a 

Ea ed ta bookseller or from H.M. Stationery Office, 
price 6d. The following is a brief outline of it:— 

Provision is made for ae: establishment of a Wages Committee 
for each county (or group of counties) and of an Agricultural 
Wages Board, each comprising representatives of employers and 
workers in agriculture in equal proportions, with the addition, 
in the case of the Committees, of an independent Chairman 
elected by the Committee and, in the case of the Board, of 
independent members appointed by the Minister. The Chairman 
of a District Committee will not have the right to vote unless 
he is so empowered by the Committee. 

The County Committees are to be charged with the duty of 
fixing minimum rates of wages for the various classes of agricul- 
tural workers in their areas, but such rates will not become 
operative unless and until confirmed by the Wages Board. Before 
any rate is fixed, either by the Board or a Committee, public 
notice of the rate must be given, and objections may be lodged 
to it. In the event of a Committee failing to fix minimum rates 
within two months of its establishment, the Board may request 
them to fix such rates and, failing compliance with this request, 
the power of fixing the rates devolves upon the Board, who may 
also secure the cancellation or revision of any rate previously 
confirmed by them or the fixing of a minimum rate for any 
special class of workers. 

Minimum rates confirmed by the Board will be legally binding 
on all employers in agriculture in the areas concerned and will 
be enforceable, if necessary, by official proceedings on the 
workers’ behalf. The only exceptions to the minimum rates will 
be those in which the Wages Committees decide to grant permits 
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exempting workers from the operation of the rates on account of 
physical injury or mental deficiency or other infirmity. 

The Minister may, in accordance with the provisions of the 
Bill, make Regulations empowering the Committees and the 
Board to define the allowances in kind which may be reckoned 
as part payment of wages and to define the employment which 
shall be treated as overtime employment for the purpose of the 
minimum rates. 

In the case of workers who are employed on piece work for 
which no minimum piece rate of wages has been fixed, the Wages 
Committees may investigate any complaints which are made by 
the workers and order the payment by the employer of such 
amount by way of arrears of wages as appears to them to be 
necessary to bring the worker’s earnings up to the level of the 
minimum wage. 

The provisions of the Bill differ from those of the Corn 
Production Act of 1917 mainly in respect of the functions of the 
District Committees which, under that Act, had a purely advisory 
capacity, but are now to be charged with the specific duty of 
fixing minimum rates of wages for their areas. The constitution 
. of the Committees varies also in so far as the independent 
members formerly appointed by the Minister on each Committee 
are replaced by a Chairman elected by the representative 
members. ‘The provision of the old Act restraining the wage- 
fixing authority from fixing rates below a specified amount (which 
for the purpose was 25s.) is omitted from the new Bill, and the 
Committees are simply enjoined to secure for able-bodied men 
such wages as are adequate to promote efficiency and to enable 
a man in an ordinary case to maintain himself and his family in 
accordance with such standard of comfort as may be reasonable 
in relation to the nature of his occupation. 


* % * * * * 


Tue Agricultural Returns Bill which is now before Parliament 

passed its second reading in the House of Lords on 10th April. 

Agricultural This Bill is intended to give the Ministry 

Returns Bill, the compulsory powers to require these 

returns which it had under the Corn 

Production Act of 1917, but which disappeared when that Act 
was repealed. 

The compulsory powers are needed not because they will be 
put into force (except in very rare instances) but because they 
will give the Ministry and in particular the Ministry’s local 
officers the necessary support in collecting particulars from 
persons who do not realise the importance both to Parliament 
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and to the industry of obtaining information on which opinions 
can be formed as to the magnitude, progress and productive 
capacity of the different branches of agriculture. 

The value of these returns cannot be questioned. They are 
the basis of all discussion on agricultural policy, and afford the 
only reliable evidence of the dimensions of the industry, and of 
the changes in cultivation and in the numbers of livestock. 
Information on these points is very essential to any adequate 
estimate of the economic conditions of agriculture. 

While the large majority of farmers fully recognise the value 
of these returns and endeavour to give complete and accurate 
information, there are some who are careless and indifferent. In 
a@ proportion of cases the return is obtained only after repeated 
applications and sometimes a visit from the Ministry’s Crop 
Reporter, and in a small minority of cases the occupier declines 
to make a return. 

These cases of failure to furnish the returns promptly add 
materially to the cost of collection, and delay publication of the 
results. In this connection, it is of interest to remember that the 
principle of the Bill has received the support of the principal 
Acricultural Organisations. At a Conference of the National 
Farmers’ Union of England and Wales, the National Farmers’ 
Union of Scotland, and the Irish Farmers’ Union held in April 
of last year the following resolution, which had been passed by 
the General Purposes Committee of the first-named union, was 
endorsed :— 

‘“ That this Council of the National Farmers’ Union, recog- 
nising the great value of accurate statistical and economic 
information to the industry in all its branches, informs the 
Minister of Agriculture that it would welcome the introduction 
of a measure in Parliament to put upon a.sound basis the 
annual Agricultural Statistics for England and Wales, provided 
that such a measure contained due guarantee that the informa- 
tion so given by individual farmers would not be disclosed or 
used for any other purpose than the compilation of these 
returns.”’ , 

The Bill includes a clause to meet the point raised in the last 
clause of this resolution.. The proposal to make the returns 
compulsory has also been submitted to the Agricultural Advisory 
Committee, the Council of Agriculture, and the Council of Agri- 
culture for Wales. | 

Reference may be made to cne or two points to which exception 


has been taken, for instance, complaint is sometimes made in 
A 2 
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regard to the request included in the return for 1921 and 1923 
in respect to the number of workers employed. The only informa- 
tion as to the number of men employed in agriculture apart from 
this is contained in the Occupation Census, which is only taken 
every ten years and is issued long after the period to which it 
refers. The particulars given in the returns are available 
promptly and provide information on the current position, while 
they are more valuable in some respects than the Census figures, 
as they give the number of persons employed as stated by the 
occupier, whereas the Census figures depend on how the person 
himself describes his occupation. Information in regard to the 
number of persons employed is obviously of fundamental 
importance in any consideration of the economic position of 
agriculture. 

Exception has been taken to the clause which provides that a 
person who fails to make a return, or who makes a false return, 
shall be liable to a fine not exceeding twenty pounds. Proceedings 
under this clause would hardly be instituted except in really 
flagrant cases, and where a conviction followed, the amount of 
the fine would be fixed by the Court. 

Criticism is sometimes directed against what is called the 
complexity of the annual return. The return, however, 
only asks for details which are or should be well within 
the knowledge of the occupier, such as the area under 
different crops or the number of live stock on the holding. 
Apart from this, details are necessary because agriculture is not 
a single industry but comprises a number of different industries, 
while agricultural practice varies considerably in different 
districts. A return in detail is really essential if the interests 
of all classes of agriculturists are to be fairly considered. 

The Ministry moreover is continually being pressed to furnish 
or to collect statistical information on a number of points in 
regard to which reliable data are at present lacking. This is 
particularly the case with regard to fruit and poultry. 

In the case of fruit, an attempt was made last year to get 
information which would enable estimates of fruit production 
to be made. There is a strong demand for this in the trade, 
although individual growers in some cases complained of the 
trouble involved. In the same way, two years ago when poultry 
statistics were collected some persons regarded it as unnecessary. 
The National Poultry Council and other poultry interests on the 
other hand, complain that the information collected in regard to 
their industry is insufficient. 


: 
: 
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Tue Ministry's annual report on the agricultural production 
of England and Wales in 1923 has just been published. 
In addition to estimates of the yield of 


ricultural 
Ag ; the main crops, figures for which are given 

Production : © 
in 1923. by counties, the Report includes, as last 


year, estimates of the production of early 
potatoes, carrots, and other minor crops. A new feature is 
the inclusion of estimates, made by the Ministry’s Inspectors 
and Horticultural Organisers, of the production of the various 
kinds of fruit. Estimates of the production of meat, milk, 
butter, cheese, poultry, eges and wool are also included, so 
that the Report deals with practically the whole output from 
the farms of the country. 

The approximate value of the products sold off the farms 
of Great Britain for consumption has again been calculated, 
and the figures are given separately for each of several main 
groups of commodities for 1922 and 1923. 

In continuation and extension of the information published 
in 1922 as regards the average characteristics of holdings of 
different types, two further types of holdings have been added, 
viz., farms on which potatoes are an important crop, and large 
arable farms of Norfolk. For ease in comparison the acreage of 
crops and number of live stock have been calculated per 
1,000 acres of crops and grass in each case, and the differences 
between the general run of arable farms in Norfolk, arable sheep 
farms, potato farms, mixed farms of various sizes, and grass 
farms devoted to milk production and sheep respectively are 
brought out clearly. A table is also given showing the number 
of regular workers employed per 1,000 acres on each type of 
farm. 

Special returns have been furnished by a number of farmers 
of the output from their farms. These returns have been 
tabulated according to the type of farm, and afford interesting 
data of the average sales from mixed farms of different sizes 
in the eastern and western half of the country respectively and 
from potato farms, together with the quantity of milk produced 
on dairy farms and the quantity of eggs and poultry sold off 
poultry farms. 

The Report, which forms Part IT of the Agricultural Statis- 
tics, 1923, is published by H.M. Stationery Office and may be 
purchased through any bookseller, price 1s. 1d., or direct from 
H.M. Stationery Office, Imperial House, Kingsway, London, 
W.C.2, price 1s. 14d. post free. 
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ArrEntion is directed to the possibility of obtaining assistance 
under the Trade Facilities Acts in respect of large undertakings 
which it may not be possible to assist under 
the scheme of loans to agricultural co-opera- 
tive societies which is administered by the 
Ministry. 

Under the terms of the Trade Facilities 
Acts the Treasury may guarantee the interest and repayment 
of loans raised in connection with the carrying out of any capital 
undertaking, or for the purchase of articles manufactured or 
produced in the United Kingdom which are required for the 
purposes of any such undertaking, if they are satisfied that the 
application of the loan in the manner proposed is calculated to 
promote employment. in the United Kingdom. 

Agricultural undertakings which might be eligible for con- 
sideration are sugar-beet factories, dairy factories or milk 
depots, large bacon factories, live stock auction marts, fruit 
markets or other large-scale undertakings dealing with agricul- 
tural produce. ; 

Under the Trade Facilities Acts the Treasury can only 
guarantee loans; they have no power to make a loan of any 
kind. The guarantee cannot be used for the provision of working 
capital, nor for the purpose of extinguishing existing liabilities. 

Application should be made to the Trade Facilities Advisory 
Committee, 16 Finsbury Circus, London, E.C.2, who will have 
to be satisfied on the following points, among others :— 

1. That the undertaking can raise the rest of the money 
(apart from the guaranteed loans) needed to carry 
through the scheme to completion and equip it with 
working capital. 

2. That the scheme is well thought out and has good prospects 
of commercial success. 


Assistance to 
Agriculture under 
the Trade 
Facilities Acts. 


* * * * * % 


Ir is announced that the Stationery Office are to publish 
a cheap edition of the Reports of the Departmental Committee 
The Linlithgow on Distribution and Prices of Agricultural 
Produce, which sat under the Chairman- 

ship of the Marquess of Linlithgow during 
the whole of last vear. The Committee submitted four interim 
reports, dealing with Milk and Milk Products, Fruit and Vege- 
tables, Meat, Poultry and Eggs, and Cereals, Flour and Bréad, 
together with a Final Report, and these reports examine in 


Committee. 
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detail the distributive system in the case of each group of 
products. The reports are to be issued bound in one volume, 
at a price of 8s. 6d. net, and are expected to be on sale early 
in May. 


Ever since the discovery that Charlock could readily be 
destroyed in a corn crop by spraying with a solution of copper 
sulphate—without real injury to the corn— 
it has been the hope of farmers and research 
workers that chemical means would be 
found to enable them to combat other weeds. 
The Ministryis encouraging research in this direction. A good deal 
is already known, and in general terms it may be said that it has 
been found that the spraying of crops with chemical substances, 
more especially with sulphate of copper (bluestone) and sulphate 
of iron, is exceedingly useful in destroying weeds. The destruc- 
tion of Charlock (Brassica Sinapistrum, Boiss.) in corn crops by 
spraying is dealt with in the Ministry’s Leaflet No. 68, the first 
edition of which was issued just over 24 years ago. Solutions of 
the sulphates of copper and iron, however, may be employed 
against other weeds, some of which may be destroyed and others 
crippled. Persicaria or Red-shank (Polygonum Persicaria, L.) 
and Spurrey (Spergula arvensis, li.) may be killed by spraying 
with 4 and 5 per cent. solutions of copper sulphate respectively ; 
while the following weeds are move or less crippled and seeding 
largely prevented by spraying with a 5 per cent. solution of 
copper sulphate, or a 15 per cent. solution of sulphate of iron :— 


Destruction of 
Weeds by 
Spraying. 


Poppy (Papaver sp.). Dandelion (Taraxacum officinale, 
Corn Cockle (Agrostemma Githago, Wigg). 

by Perennial Sow Thistle (Sonchus 
Black Bindweed (Polygonum Con- arvensis, L.). 

volvulus, L.). Cornflower (Centaurea cyanus, L.). 
Dock (Rumez sp.). Thistles (Cnicus sp.). 
Groundsel (Senecio vulgaris, L.). Coltsfoot (Zussilago Farfara, L.). 


Yellow rattle (Rhinanthus Crista-galli, L.) may in some cases 
be materially reduced by dressing the infested meadows with 
salt at the rate of 5 or 6 ewt. per acre as soon as the seedlings 
appear in spring, usually about the end of April. In one case 
2 ewt. per acre of dusty nitrolim applied in dry weather at the 
end of May proved effective. 

Notes on the destruction of Hoary Pepperwort (Lepidiwm Draba, 
L.) were given in the April issue of this Journal (p. 29). 
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Spraying with sulphate of ammonia (1 to 2 cwt. in 60 gal. of 
water per acre) has also been tried. The following plants are 
said to have yielded to this treatment :— 


Corn Buttercup (Manunculus arven- Charlock (Brassica Sinapistrum, 
BIR Ls.) Boiss.). 
Speedwells (Veronica sp.). Wild Radish (Raphanus Raphanis- 
trum, L.). 


In this connection it is important to bear in mind that most 
cultivated crops may also be seriously injured by this spray, 
with the exception of wheat and oats and possibly barley and 
rye. It should not be sprayed on crops other than cereals, and 
even then not when “‘ seeds ’’ have been sown with the corn. 

The Woburn experiments many years ago showed that the 
Wild Onion (Allium vineale, L.) was largely reduced, without 
injury to the soil for a subsequent corn crop, by spraying with 
a 5 per cent. solution of pure carbolic acid. 

Among other substances which have been used as weed killers 
in various ways are arsenic compounds, bisulphate of soda, 
kainit, sulphuric acid, hydrochloric acid, nitrate of copper, and 
chlorate of soda. 

These brief notes are given for the guidance of those who 
would like to try spraying this year. All particulars available 
in connection with any weed or substance mentioned will gladly 
be sent on application being made to the Ministry. 


A DEPUTATION from the British Sugar Beet Society, Limited, 
was received at the House of Commons on 11th April by Mr. Noel 
Buxton, the Minister of Agriculture and 
Fisheries, and Mr. Graham, the Financial 
Secretary to the Treasury. The deputation 
stated that in order to preserve the existing 
factories and to provide new sugar factories, without which the 
farmer would have no market for his beet, some form of stabilisa- 
tion to the infant sugar beet industry was essential, and they 
urged the Government in the interests of British agriculture to 
consider favourably the following three proposals with a view to 


maintaining and developing the industry on sound and permanent 
lines :— | 


Deputation from 
British Sugar 
Beet Society. 


(1) The assistance to the sugar beet industry to be guaranteed by the 
State for a definite term of years. Such a guarantee would involve 
the payment of a subsidy to the industry in the event of the import 


duty in any year being less than the assistance secured under the 
guarantee. 


eee 
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(2) The Trade Facilities Act Advisory Committee, in the altered situation 
arising from the foregoing proposal, to be empowered to recommend 
guaranteed advances to sound beet sugar factory schemes, on such 
conditions and on such terms of repayment as will not discourage the 
raising from private sources of the balance of the necessary capital 

on the security of shares. 

(3) A grant to be made from the Development Fund to the Society for 
the promotion and maintenance of a School for the Sugar Industry, 
one of the main factors of the success of the Beet Sugar Industry, in 
Continental countries. Such a school, in conjunction with the 
Universities and existing factories, would train technical experts and 
foremen tor tuture factories. 


Mr. Buxton in reply said that the representations of the 
Society would receive the careful consideration of the Govern- 
ment. He could not, however, give a definite reply at the 
moment as to the Government’s intentions as that would be 
anticipating the Budget statement. He could say, however, that 
the Government recognised the importance of practical encourage- 
ment to any new industry which offered reasonable chances of 
success, and that they would carefully consider any schemes 
which were put forward with regard to this particular new 
industry. 

Mr. Graham explained the nature of the regulations of the 
Trade Facilities Act Advisory Committee, and said that every- 
thing would be done to make the conditions as elastic as possible. 
He also promised to convey to the Chancellor of the Exchequer 
the points raised by the deputation. 


%€ * * %* % * 


Tue Electro-Culture Committee recently presented to the 
Minister of Agriculture its Sixth Interim Report, dealing with 
} its work during 1923.* Previous work of 
the Committee has been directed chiefly to 
ascertaining (1) the type of electrical appara- 
tus most suitable for the production of high-tension discharge, 
(2) the maximum effective strength of current, and (8) the effect 
of the discharge applied under field experimental conditions 
to spring-sown cereals. Regarding (8) the Committee have shown 
that, on the average, an increase of 20 per cent. may be 
expected when certain spring-sown cereals are subjected to the 
discharge. It may be recalled that a very striking result was 
obtained in 1922 from pot-culture experiments, an increase of 
118 per cent. in yield of grain being obtained by electrification 
for the second month of the growing season only, the current 

‘* Copies of this Report can be obtained from the Secretary of the Com- 


mittee, Mr. W. R. Black, B.Sc., Ministry of Agriculture, 10, Whitehall Place 
London, S.W.1. 


Electro-Culture 
Investigations. 
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being applied for six hours daily. In view of this result the 
Committee decided to discontinue, temporarily, its field work, 
and to concentrate on pot-culture, small-plot, and laboratory 
work for a time, the object being to ascertain the most suitable 
periods and hours of the day for the discharge. In 19238, there- 
fore, pot experiments were carried out at Rothamsted, small- 
plot experiments at Rothamsted and Lincluden (Dumfries), and 
laboratory work at the Imperial College of Science and 
Technology. 

In the pot experiments at Rothamsted in 1923 the best 
results were given by electrification during the second month 
only, and in this case electrification for six hours daily was more 
effective than electrification for one hour daily. This result 
confirmed that obtained in the pot-culture experiments in 1922, 
but the increased dry weight of grain in 1928, viz., 24 per cent., 
was not nearly so marked as that in 1922, viz., 118 per cent. 

In the small-plot experiments in 1923 at Lincluden electri- 
fication for one month only gave better results than electrifica- 
tion for the whole three months of the growing season, there 
being little to choose between the individual months in this 
respect. The small-plot experiments at Rothamsted had to be 
given up, as the crop failed owing to the selection of new ground 
and to the abnormal season. 

The general results from the pot-culture and small-plot 
experiments of 1923 confirm, therefore, the results of the pot- 
culture experiments in 1922, viz., that electrification of spring- 
sown cereals for one month is more effective than electrification 
for three months; and there is some evidence to show that 
electrification for the second month of the growing season is 
most effective. In the second month’s electrification the. effect 
of the discharge seems to be a differential one, affecting grain 
weight rather than the total weight of plants. 

The laboratory experiments have been concerned with the 
after-effect of the current. The after-effect from one hour’s 
discharge has been found to be greater than that of three hours’ 
discharge, and the after-effect from half-an-hour’s discharge has 
been found to continue for nine hours. 

Work has also been carried out on the effect of ordinary 
atmospheric electricity. The results obtained so far give some 
indication of a beneficial effect on plant growth of atmospheric 
electricity. 

In the present year the Committee is confining its programme 
to pot-culture, small-plot, and laboratory work, as in 1928, but 
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additional investigations will deal with the effect of the discharge 
over smaller periods than one month, and the effect of varying 
the effect of the current, since no knowledge is yet available 
of the minimum strength of current that is effective. In 1925 
the Committee hopes to resume field work, in order to test, 
on various soils and under different climatic conditions, the 
results obtained from the pot-culture and small-plot experiments. 
in 1922-23-24. 


For the first time since October last year, the index number 
of prices of agricultural produce shows a decline, the general 
level of prices during March being 57 per 
cent. above that in the corresponding month 
of the years 1911 to 1913, as compared with 
61 in February. A fall of 4 points between February and March 
also occurred last year and, on the average, prices in 1924 are 
following much the same course as in 1923. 

In the following table are shown the percentage increases. 
monthly since January, 1920 :— 


The Agricultural 
Index Number. 


PERCENTAGE INCREASE COMPARED WITH THE AVERAGE OF THE CORRESPONDING 
Monta in 1911-13. 


MontTH. 1920. 1921. 1922. 1923. 1924, 


January ... 200 183 75 68 61 
February ... 195 167 79 63 61 
March ae 189 150 cit 59 Dr 
April i 202 149 70 54 —_ 
May + 180 119 71 54 — 
June ti 175 sb 68 5l -— 
July aa 186 112 72 53 _ 
August .... 193 131 67 54 — 
September 202 116 57 56 — 
October ... 194 86 59 51 — 
November 18S ag 62 53 — 
December 184 76 59 56 ~- 


Alterations in corn prices were small, wheat showing an advance 
of 2d. per ewt. and barley and oats decreases of 1d. and 2d. 
respectively per cwt. The index number for wheat has advanced, 
and that for oats has fallen, by 2 points, while in spite of the 
decline in barley prices the index number has advanced, owing 
to the relatively greater decrease in prices in the pre-war years. 

Potatoes have been falling slowly throughout the month, but 
they have far from lost the advance recorded during February, 
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and the average during the month, 214s. 6d. per ton, is 173 per 
cent. in advance of pre-war prices and more than three times the 
price obtainable in March last year. Meadow hay was rather 
dearer in March than in February, and this, combined with a 
slight fall in the average prices in the corresponding months 
in 1911 to 1918, suffices to raise prices during March to slightly 
over their pre-war level. | 


Prices of fat stock are usually rising at this season of the 
year, and for this reason cattle and pigs, although practically 
unaltered in value in March as compared with February, show 
a slight decline on the month in relation to pre-war prices, while 
the reduction from 14d. to 133d. in the average price of sheep 
is magnified, through the same cause, to a fall of 11 points in 
the index number. Fat sheep and pigs are distinctly cheaper 
than in March last year, and, although sheep remain rather 
dearer than most other kinds of produce, pigs are now cheaper, 
in comparison with pre-war prices than any agricultural product 
except hay. 

The trade in store stock is still so greatly hampered by foot- 
and-mouth disease regulations and restrictions as to render the 
average prices which may be calculated not fully representative 
of values, but so far as figures are available they indicate a 
substantial increase in the cost of dairy cattle, amounting to 
about 50s. per head on the month; the rise in the index number 
must be discounted to some slight extent, however, as prices 
customarily fall slightly at this time of year. Store cattle also 
show a slight advance, both actually and relatively, but store 
sheep and swine, although a shade dearer on the month, have 
not risen to their customary extent and the index numbers in 
consequence show a fall. 


The main contributory factor to the decline of 4 points in 
the general index number is the fall in the contract prices of 
milk, which, under the scheme of the National Farmers’ Union, 
was delivered at 1s. 5d. per gallon during March as compared 
with 1s. 8d. during February. This fall is modified to some 
extent by lesser reductions in areas where the scheme is not in 
operation but average prices have fallen from 87 per cent. above 
pre-war level in February to 71 per cent. above in March. Butter 
has also declined by a greater amount than is usual at this 
season, but cheese prices show no material alteration. Eggs 
declined sharply on the month, the fall being relatively rather 
greater than before the war. 


on age 
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Index numbers of different commodities during recent months 
and in February, 1918, are shown below :— 


PERCENTAGE INOREASE AS COMPARED WITH THE AVERAGE PRICES RULING IN 
THE CORRESPONDING MontTHs or 1911-13. 


1923, 1924. 

Commodity. Mar. Nov. Dec. Jan. Feb. Mar. 
Wheat ve 27 22 33 34 44 46 
Barley a 8 25 27 34 43 45 
Oats... a 36 24 30 38 41 oh, 
Fat cattle... 54 AT 49 56 54 D2 
Fat sheep... 94 77 72 87 75 64 
Fat pigs re 77 A7 43 43 34 48) 
Dairy cows ... 58 57 a 51 48 64 
Store cattle ... 31 25 — 35 og 41 
Store sheep ... o2 88 — OL 89 85 
Store pigs... 136 75 _ 8) 50 45 
Eggs... ae 55 92 86 85 75 68 
Poultry ve 81 58 rut 60 52 59 
Milk ... ree 87 75 90 87 87 71 
Butter be 70 64 68 68 v1 63 
Cheese ia 95 i3 71 76 72 71 
Potatoes re —12* 80 aie iby 170 173 
Hayes: 43 42 —1* 0 —\* —1* 5 

* Decrease. 
* & * % * % 


THe Devonshire Committee's agreement, which was due to 
expire on 25th March last, has been extended, with minor amend- 
ments, up to 28th June, and will continue to 
operate until Michaelmas, unless either side 
asks for reconsideration. The rate for adult 
male workers is 380s. for 51 hours, and 
harvest work is to be paid for at the Sunday overtime rate (10d. 
per hour). 

The Committee for Lancashire met on 7th March and decided 
that the terms of the existing agreement should remain in 
operation for a further 12 weeks, i.e., up to the end of May. 
The rates are :—Southern Area—Special Class Workers, 35s. for 
customary hours; Other Workers, 32s. 6d. Northern Area— 
Special Class Workers, 87s. 6d. for customary hours; Other 
Workers, 35s. Eastern Area—Special Class Workers, 40s. for 
customary hours. 

The Shropshire Committee has also decided to make no change 
in rates of wages for the time being, the current agreement for a 
rate of 80s. for a guaranteed week of 54 hours being extended up 
to the 1st November. There is a provision that harvest work 
after 6 p.m. from Monday to Friday, and after 2 p.m. on 
Saturday, should be paid for at 10d. per hour. 


* * * * * be 


Conciliation 
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in Agriculture. 
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BRITISH EMPIRE 


EXHIBITION. 


Agricultural Research Exhibits.—The agricultural research 
exhibits at the British Empire Exhibition have already been 
briefly described in this Journal.* The exhibits are staged in 
a large gallery in the Government Pavilion—an imposing build- 
ing guarded by six massive stone hons—an illustration of which 
was included in the issue of this Journal for January last. ‘The 
position of the Government Pavilion is shown in the plan of 
the Exhibition on the extreme right of the plan. A bird’s-eye 
view of the whole Exhibition faces this page. 

The exhibits are arranged in cases in the following groups :— 


I. The Soil a, ih 28 ree Cases A and B. 
If, Plant Improvement we en ea oe 
III. The Health of Plants: Diseases 
and Insect Pests ... e wae es (COM « bag hl B 
IV. Horticulture and Far ming ese ee ey Pek 
V. Animal Improvement : ae 1 NOUS. 


VI. Fertility of Domestic Agia bia = Case (). 
VII. Animal Nutrition eg is ie Py 
VIII. The Health of Animals ue Cases T. and U. 
IX. Agricultural Economics ... We. Case V. 


The exhibits, which have been organised by the Ministry in 
‘collaboration with the Board of Agriculture for Scotland, are 
confined to research and have been supplied by various 
Research Institutions in Great Britain. 

Agricultural research presents difficulties to the exhibitor; 
its range is immense, and even if the selection be con- 
fined to aspects of special practical value the choice is still 
embarrassing. The selection that has been made, has been made 
for the most part by researchers themselves in an attempt to 
outline, as it were, the story of work which is now being carried 
on at research institutions and laboratories:in England, Scotland 
and Wales. To many this story will be quite new. 

A very full account of the exhibits has been published in the 
form of a guide, which contains a preface by Sir A. D. Hall, 
Chief Scientific Adviser to the Ministry, and extends to 66 
pages. Copies of this guide can be obtained at the Exhibition, 
price 6d. It should prove of great immediate interest to 
farmers, and serve as an indication—though by no means a 
‘complete one—of the many directions in which research is 
striving to assist them. 


* March, 1924, pp. 1116-19; April, 1924, pp. 3-4 and 9-14; and previous issues. 
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F1q. 2.—British Empire Exhibition—Plan, 
By Courtesy of the British Empire Exhibition. 
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Films dealing with agricultural machinery, the production of 
home-grown beet sugar, clean milk production, and the im- 
provement in British wheats for bread-making will be shown 
in the Government Pavilion during the course of the Exhibition. 

Arrangements have been made for visitors to be conducted 
round the Gallery at intervals during the day, when short 
informal talks will be given by Mr. K. B. Williamson, M.A., 
Dip. Agric. (Cantab.), with the object of explaining Me 
exhibits in a popular manner. ‘The times will be shown on the 
notice board at the entrance to the Gallery. Arrangements 
will also be made as desired for the exhibits to be explained 
in a more detailed manner to parties of agriculturists and 
agricultural students. 


* * * 7a * * 


THE decline in horse breeding, as shown in the Agricultural 


Returns last June, when the number of stallions used for 


service was returned as 5,459 as compared 

Beallions! under the With 6,074 in 1922, and the number of 

: foals as 66,3823 as compared with 83,890 

Horse Breeding . 

Act. 1918 in the previous year, 1s further emphasised 

by the records available up to 31st March 

last as to the number of stallions licensed by the Ministry for 
this season under the Horse Breeding Act, 1918. 

While some further applications for licences may be received 
during the next two months the number issued. up to 31st 
March last is only 1,692. The comparative figures for the last 
three service seasons are 8,113 in 1921, 2,747 in 1922 and 
2,176 in 1923. The decrease in the number of licences issued 
is very marked in the case of Shire Stallions, and shows a 
reduction this season of nearly 55 per cent. on the figure for 
the 1921 season. 

The revival of the award of grants by the Ministry to Heavy 
Horse Societies will, it is hoped, tend to encourage the travel- 
ling of more stallions than would otherwise be the case, but 
it is not anticipated that the effect of these grants will increage 
the number of stallions licensed this season. 

After the close of the service season the Ministry will publish 
particulars, according to breeds, of the total number of licences 
issued, but the following information that is now available may 
be of interest to horse breeders :— 


Licensing of 


Service Season. 1921. 1922. 1923. 1924, 
Shires he Bi bes 2,157 1,845 1,379 975 
Other Heavy Hors ses 495 428 367 — 309 
Light Stallions (Gncluding Ponies) 461 474 430 408 


TOTAL: oss ay 3.113 DTAT 2176 1.692 


= - —__ 
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SOIL IMPROVEMENT. 
Sir Joun Russewy, D.Se., F.R.S., 
Rothamsted Experimental) Station. 

Som improvement may be attempted for two reasons: (1) to 
enable the soil to carry larger crops than before; or (2) to alter 
it somewhat so that it may carry crops it has not previously 
borne. Almost every soil has already the capacity of producing 
something, even if it be only ragwort and gorse. These, how- 
ever, are not crops the farmer wants, and therefore he alters 
the soil so as to make it yield something of commercial value. 

It is impossible to lay down any hard and fast rules as to 
soil improvement; an intelligent appreciation of the position is 
perhaps the chief necessity, though of course it may be desirable 
to seek the help of the County Organiser in running down 
some special factor that is causing trouble. One important 
point that works always in favour of the farmer is that. the 
requirements of the plant are not rigidly fixed; the plant, like 
other living things, can adapt itself to some extent to its sur- 
roundings, and in particular the different varieties of the same 
crop differ in their requirements so that by suitable selection 
among these varieties it 1s possible for the farmer to simplify 
his problem a good deal. ‘There is no form of wastefulness 
so bad as trying to grow varieties not well suited to the farm. 

A second important factor in the situation is that the soil is 
only one of the partners in the concern, the other being the 
weather. The soil, the weather, and the crop should on the 
perfect farm all fit each other as a key fits a lock. Unfor- 
tunately in practice there is always some misfitting which it is 
the object of soil improvement to try to overcome. The result 
of the large part played bv the weather is that there is no 
such thing as a perfect soil type good under all conditions. 
The utmost that can be expected is that the soil shall suit the 
climate. A soil property may be a serious defect in one set of 
weather conditions and a great advantage in others. 

‘ This is well illustrated by the following facts giving par- 
ticulars of two soils one of which is a hopeless waste, while 
the other is fertile :— 


Coarse Sand. Clay. Location. Annual Rainfall. Value for Agriculture. 
93°7 Nil Anglesey 35 in., water Good. Fairly prosper- 


level only 3 or ous small holdings— 
4 ft. down potatoes and carrots. 
62:4 0°5 Wangford, About 23 in., Absolutely nil. 
Suffolk water level Waste land. 


very deep down 


<< — 
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Both soils are very similar in type and both are poor; indeed 
the Anglesey soil on analysis seems to be the poorer of the 
two. The great difference between them lies in their water 
supply; one has less than 28 inches in the year and has no 
available reserve in the subsoil, the other has more than 
85 inches and has a permanent supply 3 or 4 feet below the 
surface. The real defect of both soils is their inability to retain 
water; this is so serious a matter in the dry conditions at 
Wangford that it renders the soil absolutely useless for farm 
purposes; but it is a great gain in the wetter conditions of the 
Angelsey sand because it ensures that the excess of water can 
easily get away. 


LOSSES of FERTILISER CONSTITUENTS 


REQUIREMENTS OF PLANTS | prom SOIL or BROADBALK WHEAT FIELD 


FIG.L [ BG. NGS. 


300 


DRAINAGE 


ES 443 


Weaker Air Soil 


ACRE. 


SPECIMEN OF DYNAMOMETER CHART 


TTT TT, Pinpricks representin 
ra 2s feet of Travel 
Reco 


j Dept th bf Ploughing 


fag al 


Ib, 


Record of 
Draw- bar Pull 


_Pinpricks 


-\—Tume Record (10 see. 
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Water Supply.—Probably the most aves thing to put 
right is the water supply to the plant. In many parts of the 
Empire this is done by irrigation; in Britain this method is 
not usually possible excepting in regard to meadows in the 
Severn valley and other parts of the south-west of Hngland 
where flooding is a recognised and valuable procedure. In low- 
lying fen and silt regions of the eastern counties and in some 
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of the marshes of the south of England, especially Romney 
Marsh, all the advantages of irrigation are obtained by regu- 
lating the outflow from the ditches, thereby raising or lowering 
the water level in the soil as may be desired. Indeed this 
underground watering or sub-irrigation is one of the best ways 
of putting water on to the land. These direct methods are, 
however, the exception in Great Britain and not the rule, and 
other methods have to be adopted. The importance of the 
problem is illustrated by Fig. 1, the columns of which show 
the respective needs of the plant for water, air, and manure. 
The amount of food the plant takes from the soil when com- 
pared with the water is so small that it cannot be shown by a 
column but is indicated only by a line. If the food require- 
ment of a crop were represented by a column 1 in. high the 
water requirements would need a column about as high as 
Nelson’s column in Trafalgar Square. 

The question of water supply is of special urgency in the 
eastern counties owing to the limited rainfall there. As often 
happens in British agriculture, the difficulty has been to a con- 
siderable extent obviated by the farmers, and indeed made to 
serve their ends. Here it is done by growing crops for seed, for 
which a low rainfall is desirable, since long experience has shown 
that high quality is best obtained in dry conditions. 

However, the whole farm cannot be run for seed production 
purposes, and fodder crops are required for which a sufficient 
supply of water in the soil is essential. Over most of the 
country the water supplied by the rainfall would usually be 
sufficient if it could be kept in the soil as long as it is needed. 
Unfortunately the water is liable to be lost into the air by 
evaporation and into the subsoil by percolation. At Rotham- 
sted on an average the losses from these two causes are about 
equal; about half the rainfall being lost by drainage and half 
by evaporation, but the proportion varies from month to month 
and from year to year. Thus on an average for the 52 harvest 
years, 1871-1922. the figures for an uncropped soil have been :— 


Sept. Oct. Nov. Dee. Jan. Feb. Mar, Apr. May June July Aug. 

Rainfall (in.) 23 31" 2B 2B Bd 2 Os een ee 
Per cent. lost hy— 

Drainage 28° O31" 72 "84" SETS Yat, SaaS 

Evaporation “72 °69 +28'-6"5157) 250068: 166. 776 75a Mania 


The variation for individual years has been considerable, as 
is illustrated by the very hot dry 1921 and the cold unpleasant 
1922. 


Ea 
Een nt BF sie meee 


Fic. 4.—Field 40, Garforth, ploughed out from old pasture 1917-18. (Looking North), 
Date photographed, September, 1920. Barley Crop. 
Right.— Plots 14 and 15 of old series of grass plots laid down 1898-99, Plot 14, 
6 tons of quick lime per acre 1898. Plot 15, 6 tons of gas lime per 
acre 1898, 
Left.—Plots 11 to 13 of old series of grass plots, which did not receive lime. The 
white flowers are Yarrow, and the grass is Bent ( Agrostis stolonitera ). 


o 4 te t 


Fic. 5.—Field 40, Garforth, ploughed out from old pasture 1917-18. Date photographed. 
F ebruary, 1921. First ploughing after barvesting the 1920 Barley Crop. 
Other particulars as for Fig. 4. 
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Average 52 yeurs 


Sept.—August 1871-1922 1921 1922 
Raintall (in:) ve 29°24 ses 16:09 AM 29-78 
Per cent. lost by— 

Drainage he 49°5 ar 34 ve 47 
Evaporation ers 50°5 ae 66 53 


In the Soil Physics laboratory at Rothamsted careful studies 
are being made to find out the inner mechanism of these 
losses, and if possible how they can be reduced. Special 
cylinders have been filled with various types of soil and exposed 
to the weather, and measurements are taken to discover the 
movements and losses of water that occur. As yet there is 
little to give in the way of advice beyond the fact already 
known in a general way, but made definite by many measure- 
ments at Rothamsted, that surface cultivation, farmyard manure 
and green manuring all reduce loss of water and so serve to 


- maintain a sufficient supply in the soil. At Rothamsted the plots 


receiving farmyard manure contain in a dry spell some 5 per 
cent. or more moisture in excess of those not so supplied. 

Soil Aeration.—Closely connected with the water supply is 
the air supply for the roots. Everyone knows that roots suck 
up water and food from the soil; it is not so well known that 
they breathe, and that if they are suffocated through lack of 
air they will perish as surely as if they were animals. There 
are two ways in which they may be affected. Like animals 
and human beings, plants continuously breathe in oxygen from 
the air and breathe out carbonic acid, but unlike the case of 
animals this breathing process goes on in all parts of the 
plant, including the roots. It is of course true that plant 
leaves during the day take in carbonic acid and give out 
oxygen, but this action is confined to the green parts of the 
plant and goes on only when the light is good enough. On 
the other hand, every part of the plant, roots included, breathes 
in oxygen, and unless there is sufficient fresh air in the soil the 
roots suffer. The second effect arises from the fact that plant 
roots are poisoned by too much carbonic acid. This action 
is more serious than was formerly supposed, and it is now 
known that considerable injury may result to the crop unless a 


“way out is found for the carbonic acid in the soil. 


One of the useful properties of both air and carbonic acid is 


that, like other gases, they can escape upwards, sideways, or 


downwards if a reasonably clear way is left for them. The 
Rothamsted soil is heavy and not easily pervious to air, never- 
theless in the arable land the air in the soil is not usually more 


impure than in many rooms in houses or halls where meetings 
‘ : ro 
Piet 
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are going on, though in extreme cases there is of course a 
considerable difference. Some of the analyses are :— 
CoMPOSITION OF THE AIR OF SOILS (PER CENT. BY VOLUME). 


Usual Composition : Extreme limits observed : 
Soil. Oxygen. Carbon di- Oxygen. Carbon dt- 
oxtde. oxide. 
Arable land, unmanured =. 204. 0-2 18:0-22°3 0-01-14 
Arable land, dunged ... = 20°3 0-4 15°7-21°2 0°03-3°2 
Grass land sh Sees) oh OH 1-6 16°7-20°5 0:03-3°3 
Atmospheric Air Sa eons 0-03 


At first sight it seems strange that air can get in and out of 
so solid looking a substance as soil, but as a matter of fact soil 
is nothing like as solid as it appears, but is full of pores which 
occupy a good deal more space than might be thought. Some 
of the figures obtained at Rothamsted show that 100 volumes 
of field soils there contain the following percentages of solid 
matter :— 


Solid Matter. Space empty, except 
for air and water. 
Unmanured arable soil ee 66 
Well dunged arable soil i 62 38 
Pasture soil... ’ ae oe 47 


An exhibit has been put up at Wembley showing what the 
apparently solid soil would look like if it were magnified several 
hundred times. In the normal moist state about three-quarters 
of the pore space of the arable soil, and four-fifths that of the 
pasture soil, would be filled with water and the remainder with 
air. In many soils, especially in the western parts of England 
and the whole of Wales, the great obstruction to a free air 
supply and the escape of the injurious carbonic acid is the 
excess of water in the soil. Drainage is the well-known remedy. 
In the present economic conditions ‘the individual landowner 
is not likely to attempt it, and indeed the individual is always 
handicapped in draining operations unless he can work over a 
sufficiently large area to take in the whole drainage system, 
because it is impossible to obtain the full benefits unless the 
whole watercourse is kept clear and the lands above and below 


are drained. It is hoped that the new schemes of credits 


instituted by the Government will facilitate these large scale 
drainage operations. 


Cultivation.—Once the land is drained the great method for 


maintaining a suitable air and water supply is cultivation. 
Little has been done to study this ancient art, but a good 
beginning has been made in the Soil Physics Department at 
Rothamsted, and measurements are now taken of the work 


that has to be done in carrying out the various processés. It 


4 
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has been shown that the amount of labour necessary is very 
appreciably influenced by the soil treatment; thus addition of 
chalk, lime or farmyard manure markedly diminishes the pull 
required, and certain artificials also act in the same way. ‘The 
chalk does not show any effect if the land is very wet or very 
dry. Some of the Rothamsted results are :— 


Percentage reduction in 
power required to plough, as 


phos dinbieD CHER OF 27% compared with unmanured 

land. 

Chalk aa as .. Stubbles, dry ... by Nil 

Oct., distinctly moist ... 14°7 

Jan., very wet ... se 4°6 

Farmyard manure .. .... Hoos barley field 22°6 

Coarse ashes ... : ae wa i i 123 
Super and sulphate of potash 

mixed ene i ... Broadbalk wheat field... 14:2 
Super and sulphate of potash 
mixed, + 200 lb. sulphate 

of ammonia 1277 


Super and sulphate of potash 
mixed, + 400 lb. sulphate 
of ammonia vt ai 7 £ us 16°3 

Super and sulphate of potash 
mixed, + 600 Ib. sulphate 


of ammonia 4 .. : 21°5 
Super and sulphate of potash 

mixed, + 275 lb. nitrate of 

soda a sag 8-1 


) a 49 


Fig. 2 shows one of the charts made by the dynamometer, 


from an accumulation of which these figures are worked out. 
‘The experiment deserves repetition on other types of soil, the 


saving in power being quite considerable. 

Another highly interesting investigation begun in the Physics 
laboratory has shown that the resistance to the plough may 
be considerably reduced by means of an electric current which 
could be generated by the tractor. The investigation is as yet 


only in the laboratory stages, but the principle is sound, and 


the technical difficulties may yet be overcome. 

Depth of Soils.—Another factor greatly influencing the air 
and water supply is the depth through which the plant roots 
can range. It is a common defect of many soils that they 
are too shallow; what there is of them may be very suitable for 


‘the plant, but there is not enough. The trouble has been 


intensified on the heavier soils in the eastern counties by the 


‘custom common 80 or 40 years ago, and still surviving in 


places, of ploughing to a uniform shallow depth, sometimes 


with a heavy plough. The result.is the formation of a plough 
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sole through which plant roots have great difficulty in 
penetrating. Very beneficial results have been obtained in 
Essex from subsoiling, which allowed the roots a bigger range 
and enabled them to get at more of the water supply. There 
is no evidence that any appreciable amount of food is derived 
from the lower ‘soil thus opened up, but the larger and more 
uniform water supply enables the plant to make full use of the 
food materials present in the top soil or added in fertilisers 
without the wastage that at present often goes on. 

Hven where the ploughing has not been persistently shallow 
subsoiling has often proved an advantage. At Rothamsted it 
gave an additional half ton of potatoes without the use of any 
more manure. : 

Unfortunately there are many cases where the thin soil is 
underlain by rock or gravel, and here nothing can be done to 
deepen the soil beyond the artifices already known to the 
farmer. 

The Re-action of the Soil: Sourness.—One of the most 
important factors in determining the value of. the soil for crop 
production is its state of sourness or otherwise; in chemical 
language its reaction. The practical remedy is of course well 
known: it is to apply lime in one or other of the forms 
available—either lump lime, ground lime, or limestone, which- 
ever on analysis appears ‘to be the better value at the farm. 
Farmers can tell without difficulty when grass land has become 
sour; the change in character of the herbage, the weakening of 
the clovers, the dark green unhealthy colour of some of the 


grass, and above all the patchiness of the pasture, are all — 
reliable indications. In our experience, however, farmers have 


more difficulty in recognising when the arable land is sour, 
and we have had several cases referred to us of crop failure 
without apparent cause, which on examination turned out to be 
simply sourness. Crops vary in the ease with which they show 
the “‘ souring’’ effects; oats and potatoes do not show up as 
sharply as swedes or mangolds. Again the patchiness is a 
usual indication. Another indication is the failure of the root 
system to develop; mangolds, for example, in sour land refuse 
to grow up, remaining small undeveloped plants with roots that 
will neither spread into the soil nor swell out, while their 
foliage is yellowish and unhealthy looking. 


Before sourness has got as far as this it may well have caused 


much loss to the farmer through failure to obtain the full 


benefit to which his expenditure on cultivations and manures 


entitles him. It is therefore very important that the agricul- 


1924. | Som, Improvement. 127 


tural advisors should be in possession of methods whereby they 
can ascertain whether the soil is becoming acid before any 
important loss has occurred. The farmer can, if he likes, dis- 
regard the warning, but at any rate he will know where he 
stands. or some years past the Research Institutes have 
been busy devising various methods, and one is now in use at 
Rothamsted which enables the analyst to ‘‘place’’ the soil 
on the scale and to say whether it still has a margin of safety 
or whether it is becoming rather dangerously near the limit. 

In connection with this investigation certain field experiments 
on liming have been organised by the Ministry of Agriculture 
and are being carried out by County Organisers, and it is 
hoped as a result of the work to be able to advise farmers within 
a few cwt. per acre how much lime they should add to bring 
the soil within the safety zone. The scale as used at Rothamsted 
and elsewhere is based on a system of measurement of what 
the chemist terms the PH values, in which 7 represents the 
perfect neutral condition, 4 represents a bad acid condition in 
which no crop will grow, and intermediate values represent 
conditions which certain crops will, and others may not 
tolerate. Values higher than 7 are not common in this country, 
but they occur among the alkali soils found in parts of the 
Empire. 

It is not sufficient to put the reaction of the _ soil 
right by adding the proper amount of lime; unfortunately for 
the farmer it will not remain right. Of all soil constituents 
none is so seriously liable to loss as lime. We hear a great deal 
about loss of nitrates from the soil in a wet winter, and owing 
to their cost it is quite proper that we should, but the loss of 
lime is on a far greater scale. Fig. 3 shows in diagram form 
what happens in a single year to the fertilising constituents 
of the soil in which a crop of wheat is growing. A certain 
amount of each of them is withdrawn from the soil. In the 


case of potash and of phosphate practically the whole of the 


material so withdrawn finds its way into the crop and is thus 


. usefully employed. In the case of nitrogen the amount drawn 


from the soil is much greater, and here only part—in this case 
about one-half—gets into the crop, the remainder goes into 
the drainage water. This loss is serious and expensive to the 
arable farmer, and is particularly marked in a wet winter; in a 


dry season where the plant is making better root it is 


diminished. Methods of reducing these losses are being tried 
at Rothamsted, this work forming an important part of the 


investigations on soil improvement. 
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THE FEEDING OF ANIMALS. 
Proressor T. B. Woop, C.B.E., M.A., F.RB.S., 


Drapers Professor of Agriculture, and Director of the Animal 
Nutrition Research Institute, University of Cambridge. 


Tue feeding of animals is undertaken for the most part with 
the object of converting the coarser produce of the soil into 
animal products for human consumption. This is at once both 
wasteful and necessary: wasteful because on the average the 
food-producing live stock of Great Britain consume about 40 lb. 
of the produce of the soil, weighed in the dry state, for every lb. 
(also weighed dry) of edible animal product they produce; 
necessary because it is only through the agency of animals that 
the coarser and more bulky produce of the soil, such as hay, 
straw, grass and roots, can be converted into human food. 

Granted the necessity for this wasteful form of food produc- 
tion, it is clearly most desirable that every effort should be 
made to reduce the wastefulness to its lowest possible limit. 
Hence the need for research in animal nutrition. 

Broadly speaking, two kinds of research are required. In 
the first place we need scientific research into the fundamental 
aspects of nutrition, which to the man in the street may appear 
to be as far removed from agricultural application as were 
Faraday’s experiments with a magnetised needle in the cellar 
of the Royal Institution from their present-day application— 
the electric motors which propel the underground trains and 
the dynamos which provide them with the power they need. 
Secondly, we require practical research, which is, or should be, 
concerned with working out the practical application of the ideas 
originated by the fundamental investigators. 

Both these types of work are in progress in Great Britain 
at the present time, the former being chiefly concentrated at 
Cambridge ; at the National Dairy Research Institute at Reading ; 
and at the Rowett Research Institute at Aberdeen. The more 


practical research into the application of fundamental principles 


to the practice of economic feeding is at present undertaken, not 
only by the three Research Institutes mentioned above, but by 
most of the agricultural colleges and by scme of the farm insti- 
tutes and county organisers connected with the county councils. 
In this branch of the work there is room for the organisation of 
team work. At present each investigator works on independent 


aie. «terre, 


——— 
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lines, which is excellent for really original research but is 
apt to fail in yielding reliable practical results of immediate 
general application. Notable exceptions are the excellent 
practical results which have been obtained in several areas by 
the rationing-for-milk schemes worked in connection with milk 
recording. | 

The Cambridge Animal Nutrition Institute has worked chiefly 
at the general relation between the quantity of fodder consumed 
and the quantity of meat produced, and its more important 
results have recently been published in a small volume entitled 
Animal Nutrition, written by the Director and published by the 
University Tutorial Press. ‘This volume sets out a system of 
rationing all kinds of animals in accordance with the result 
which the feeder desires to produce. A second section of the 
Institute, under the direction of Dr. F. H. A. Marshall, 
F.R.S., Reader in the University in Agricultural Physiology, 
has investigated the physiology of reproduction in farm animals. 
Perhaps its most important achievement is the demonstration 
that sterility in mares and cows is frequently caused by the 
persistence of the “‘ yellow body ’’ in the ovary. This has been 
given practical application in a simple operation by which the — 
** yellow body ’’ is squeezed out, when the animal again becomes 
capable of breeding. Other problems which have engaged the 
attention of the Cambridge staff are the separation and charae- 
terisation of the proteins of various fodder crops, the strength 
of wheat flour, the digestibility of various home-grown fodders, 
and the growth and development of various breeds of live stock. 
A poultry section has recently been added to the Institute. 
_ The Rowett Research Institute at Aberdeen, under the 
direction of Dr. J. B. Orr, D.8.0., has only been completed 
since the war. It has, however, already developed a charac- 
teristic line of investigation, namely, the importance of the ash 
constituents of the diet on the growth and development, and 
especially on the health, of animals. This important subject 
has never received the attention it deserves, and in - Great 
Britain has been scarcely touched. Already Dr. Orr and his 
staff have clearly demonstrated that an inadequate supply of 
ash constituents produces an immediate and direct effect on 
the well-being of animals comparable with the effect of deficiency 
of vitamins, for which it is frequently mistaken. 


* * * * * * 
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INSOLVENCIES AMONG FARMERS. 
A. W. ASHBY. 

Unper all possible circumstances and in the very best of 
times a certain number of farmers not only fail to make their 
enterprises profitable, but lose a part or the whole of their 
original capital. 

The causes of insolvency amongst farmers are many and 
varied. They may be either wholly personal, or wholly 
economic, or personal causes and economic causes may com- 
bine to make individuals insolvent. Or special causes may be 
some form of disaster arising from natural phenomena such as 
drought or flood. On the whole, the personal causes are pre- 
dominant. This cannot be doubted when it is remembered that 
the average number of bankruptcy receiving orders and deeds 
of arrangement for 10 pre-war years amounted to 317. The 
highest recorded numbers since records were first made avail- 
able in 1891 were :— | 

1893 anh ee sae ee 523 


1894 3 a i. ata 518 
1895 ae a fs re 564 
1896 pil aa Hy as 466 
1897 44 Ne vee ee 407 
Average 5 highest years ee 496 


As the average for all the years from 1891 to 1928 is 352, 
and this includes the worst years which have occurred, and the 
best which can be imagined, as for instance 1918 when the 
number of cases fell to 83; and as the average for the five 
fairly normal years of 1909 to 1913 was 304 cases, about 300 
cases per year must be the normal expectation. In this case, 
the figures which represent the pressure of general economic 
forces upon the industry in general, and upon individuals in 
particular, are those in any year which are in excess of 300. In 
1895, the worst year of any recorded, for instance, about 264 
of the 564 cases represent the pressure of general economic 
forces. Again, in 1928, of the 482 recorded cases about 182 
represent the effect of pressure of general economic forces. 

The personal causes of failure are of a varied character. The 
cause may be lack of knowledge or. experience of the industry, 
general inefficiency or inattention to business, or living in 
excess of income while the business is paying moderately well. 

Special economic forces may be (a) speculative production, 
(b) lack of capital, or even over-capitalisation, and (c) in some 
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cases “ over-reaching ’’ of business capacity or capital (or, as 
the general trader would say, ‘‘ over-trading ’’). 


General economic causes are mainly connected with changes 
in price-levels, either (1) of nearly all commodities, as in 1921, 
or (2) of special groups of commodities, as in the case of 
cereals in the ‘nineties, or (3) in the price of one article of 
specialist production, such as hops. These press heavily on 
all farmers or on special groups of farmers according as they 
cover all commodities or special groups. These price changes 
and their effects are illustrated by the figures for insolvencies 
between 1898 and 1897, and again since 1921. The causes 
arising from natural phenomena may also be varied in char- 
acter, or operate on a national or local scale. A local flood or 
a local drought or hailstorms may affect the farmers in special 
localities, or the whole country may suffer from abnormally 
high rainfall or from drought. Particular farmers or a local 
group may suffer from diseases amongst animals or pests 
amongst crops. But when all is said that can be said of causes 
of insolvency, it remains true that the normal expectation 
must be about 800 cases, and it is probably true that in two- 
thirds of these cases the cause is connected with the person in 
charge of the business or with the conditions of the individual 
business itself. The remaining one-third may be due to 
causes not under the control of the individual manager which 
arise from natural phenomena or from economic conditions. 


This being the case it is necessary to measure the proportion 
of failures which occur amongst farmers, and so far as insol- 
vency becomes public the following figures represent the pro- 
portion of insolvent businesses to the total:— 


Average of 5 ycars —1909-13 ee: tes Bid 17 in 10,000 
Year 1912 Sf - er Le as * 
an gad La is Ae: ree os ioe. . 
wt hoel ag ae ee L6Y,, 9 
se ADS hee of 433 22 iis é 
sr 1928 xe ne 3 hess $3 


It is more difficult to estimate the proportion of total farm- 
ing capital lost in insolvent businesses, but it appears that in 
pre-war years about £17 in £10,000 of the total of farming 
capital, or in 1922 about £22 in £10,000, was so lost. 


When insolvencies are caused by general economic forces 


there may be some lapse of time between the operation of the 
forces and the actual declaration of insolvency. But this lapse 
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is not so great as might be expected, for it amounts to only 
about one year, and when, for instance, price changes are 
violent it may be less. Taking the post-war years, it is found 
that the number of cases increased very much from 1920 to 
1921 and has continued to increase until the last year. But if 
prices now remain stable it may be expected that the number 
of cases of insolvency will diminish. Taking the figures for the 
last three years, as follows :— 


1921 ve Np +p ane 285 
1922 nee t 3 a ss 403 
1923 ns Af By) He 482 

Average any. 390 


it may be seen that the actual occurrences are not much in 
excess of normal expectation, and that in the case of the last 
big decline in prices there was not a great lapse of time between 
the price change and the increase in insolvency. 

During the recent depression of prices it might have been 
expected that there would have been more insolvencies in the 
arable area than in other areas of England and Wales. In so 
far as information is available, this does not appear to have 
been the case, for as regards the number of cases of public 
insolvency occurring amongst farmers the pasture areas have 
suffered more than the arable areas. When, however, the 
liabilities in cases of insolvency are considered, the results of 
bankruptcy are fairly well distributed over the whole country. 


The liabilities in cases of public insolvency, as well as the 
number of cases, have been heavy during the last two years. 
If, however, allowance is made for the change in the value or 
purchasing power of money, these are not much greater than 
in pre-war years. For the five years before the war the aver- 
age yearly amount of total liabilities was £325,500, and the 
average of liabilities per case £1,070. During 1921 the total 
of liabilities amounted to £826,800 or £2,900 per case. When 
the 1921 figures are reduced by the index number of general 
commodity prices, which stood at 219 as compared with the 
pre-war index, these sums are reduced to £444,500 and £1,560 
respectively. Similarly, the liabilities for 1922, which in 
sterling amounted to £768,000 or £1,906 per case, fall to 
£489,000 and £1,214 respectively when reduced to pre-war 


values. 
* * " % * & 
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IMPROVEMENT OF GRASSLAND 
| IN YORKSHIRE. 


J. A. Hanuny, A.R.C.S., Ph.D., 
Agricultural Information Office, University of Bristol. 


EXPERIMENTS on the improvement of grassland have been in 
progress on the experimental farm of the University of Leeds 
at Garforth, and at other centres in Yorkshire, for upwards of 
80 years, but in 1919 the number of centres at which grassland 
experiments were laid down was largely increased, until at the 
present time there are about 50 series of plots, in addition to those 
at Garforth, on private farms throughout Yorkshire. Yorkshire 
farmers have co-operated so willingly, and have put such 
numerous types of soils and grassland at the disposal of the 
University that a great deal of useful information on the treat- 
ment of poor grassland is now being accumulated. 

A brief account of the results cbtained up to the end of the 
season of 1923 may be useful. 

Use of Lime.—The older experiments, together with the 
experience of many grassland farmers, appeared to indicate that 
large areas of poor grassland did not respond readily, and some 
not at all, to phosphatic manures. Even the old form of high 
grade basic slag, the use of which revolutionised grassland 
manuring on large areas of land throughout the country, appeared 
to have little or no effect on permanent grassland of certain types 

in Yorkshire. It was noticed, moreover, that where this lack of 
response to phosphates was experienced, liming was often very 
effective. 

_ The first series of experiments laid down was designed to deal 
with this problem, and grassland was chosen which showed those 
signs usually regarded by the practical man as pronounced indica- 
tions of want of lime. 

At first eight distinct types of soil were chosen, and the fields 
selected for each type were the worst which could be found at 
the time, when judged by such signs of want of lime as a general 
absence of clover, the prevalence of bent and other unpalatable 
and badly grazed plants, and the accumulation of partially 
decayed vegetable material usually referred to as a ‘‘ skin ’’ or 
‘“ mat ’’ on the surface of the soil. The eight centres originally 
selected in 1919 have since been increased as opportunity offered, 
usually through the channel of advisory work. 

Table I contains a list of centres, including the eight referred 
to above, on which lime and slag have been used and which are 
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already showing definite signs of improvement due to applica- 
tions of either lime or slag. 

The results of these experiments indicate that such poor, badly- 
grazed grassland can be divided roughly into three classes :— 
(1) land which will not respond to phosphates (including high 
grade basic slag) but which responds to lime; (2) land which is. 
not noticeably improved by liming but which responds in a 
wonderful way to suitable phosphatic manures; and (8) an inter- 
mediate class which is improved either by liming or by the appli-' 
cation of phosphates. 


Soils that need Lime.—The outstanding characteristics of 
grassland in Class (1) are :— | 

(a) The presence of a ‘‘ skin ’’ or ‘‘ mat ’’ well seen in section. 
if a turf is dug out with a spade. This ‘‘ mat’’ is so tough. 
that it is impossible in the worst cases to work through it to the 
soil below with the finger. It must not be confused with the 
layer of dead material which may accumulate by two or three 
years’ insufficient grazing, and which can easily be worked 
through with the finger; in such cases where the soil can easily 
be touched the grassland belongs more probably to Class (8) or: 
even Class (2). : 

(b) The almost complete absence of clover and perennial rye- 
orass. 

(c) The presence of a large proportion of bent (Agrostis 
vulgaris) and creeping bent (Agrostic stolonifera) often called 
water grass. 

(qd) The comparatively small number of species of plants repre- 
sented. 

The soil of such land. when examined in the laboratory has. 
a high “‘ lime-requirement,’’ usually over 40 (see Table I), or 
sometimes as low as 30 in the case of light sandy soils. 

As a rule any bare spaces in the turf are covered by the 
usual “‘ mat,’’ and the soil is not exposed. In smoky districts, 
however, the “‘ mat ’’ becomes blackened and breaks easily, 
owing apparently to the action of the smoke, and if the covering 
of such material over the soil is thin, some weeds, especially 
sheep’s sorrel and sometimes yarrow, take possession of these: 
bare spaces. 

In some parts of Yorkshire the herbage includes more typical — 
moorland plants such as moor mat grass or white bent (Nardus: 
stricta), heath bedstraw (Galiwm saxatile), heather and bilberry, 
and there are many instances of remarkable improvements, still 
showing plainly, which were effected by applications of lime up- 
to 50 years ago. Some of these patches have been included: 
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in experiments recently laid down, e.g., slag has been applied 
with very good results to such areas which had been previously 
limed, but where such a slag plot has been extended so as to 
include areas not previously limed there has been no noticeable 
improvement from the application of the slag. 

The soils on which this grassland, which responds so well to 
applications of lime, occurs, are derived chiefly from Coal 
Measures, Millstone Grit, Yoredale Grit and Moor Grit, the first 
three in the West Riding, and the Moor Grit in the Scarborough- 
Whitby-Pickering area. The worst cases occur as a rule where 
there is no Boulder Clay. although in places where the Glacial 
Drift consists largely of Grit material, e.g., in a thin covering of 
drift overlying Grit rock. the need for lime is often very pro- 
nounced. Asa general rule the Boulder Clay of the West Riding 
eives rise tosoils with an apparently higher lime-requirement than 
the Boulder Clay occurring further east; partly because of the 
higher rainfall in the west, and partly because there is a higher 
percentage of chalky material in the Fast Riding Boulder Clays. 
In the West Riding where the Boulder Clays overlay limestone 
or Yoredale Shales the grassland will often respond readily to 
phosphates without a previous application of lime. 

Effect of Lime.—On matted types of grassland the first 
improvement noticeable after liming is a pronounced stimulus to 
the grasses. If the lime has been applied during winter or early 
spring, the limed plots usually stand out because of the fresher, 
oreener herbage they carry during the spring, even if the lime 
has only been applied a few weeks previously. In some cases a 
magnesian lime has given more marked results than a pure 
lime. ‘Two or three years after the application of the hme the 
most marked alteration in the herbage is a large increase in the 
proportion of fescue and a corresponding decrease in the pro- 
portion of bent (Agrostis). 


ABLE aL 
EFFECT OF LIME ALONE ON FESCUES AND BENT. 
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The most important point about liming, however, is the way 
in which it prepares the land for subsequent treatment with 
phosphates which complete the improvement. Some of the 
better grasses, and particularly perennial ryegrass, do not appear 
to be nearly so tolerant of ‘‘ acid ’’ soil conditions as wild white 
clover. | 

An important factor checking the development of clover is the 
presence of a ** mat ’’ and the coarse and badly-grazed grasses, 
particularly bent; under such conditions the clover is suppressed 
—it is over-shadowed by grasses during the whole of the growing 
season, and on account of the mat cannot get its runners into 
contact with the soil. Liming gradually reduces the mat and 
exposes the soil. Some of this work appears to be accomplished 
indirectly by earth-worms. The work of earth-worms appears to 
be stimulated by liming, and on more than one cccasion the 
limed plot has been located on grassland through the presence 
of a larger number of worm-casts. 

On some of the Millstone Grit pastures, where the conditions 
are often semi-moorland, liming will encourage the spreading of 
wild white clover to an extent comparable with that obtained by 
applications of basic slag to such soils as the boulder clays. A 
further important point about the use of lime on some grassland 
is that the increased growth of wild white clover is thereby © 
made more permanent. The deficiency of lime is usually a 
much more serious drawback to the improvement of bad grass- 
land on these West Riding soils than the deficiency of phosphate, 
although as soon as the hme has begun to alter the sour con- 
ditions a further improvement may be effected by applications 
of phosphate. This has been most marked on the Silsden plots. 

(To be concluded.) : 
* * * % * % 


ESTABLISHING A TUBERCULOSIS- 
FREE DATRY HERD, 


Srovabbicnd de 


Wirth the ultimate object of obtaining a herd free from 
tuberculosis, 250 cows and heifers under the management of the 
writer were subjected to the tuberculin test in the autumn of - 
1922. The animals tested consisted of 121 milking cows 
located on three different farms, and 128 heifers of varying 
ages from 6 months upwards. 

All the animals with the exception of 11 cows were home- 
bred. It was hoped that a nucleus of tuberculosis-free animals 
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would be obtained to start the immediate production of 
_ Grade-A Tuberculin Tested Milk, for which a demand was 
; known to exist. | 

As, however, the principal object of the test was the estab- 
lishment of a tuberculosis-free herd, extraordinary care was 
taken to eliminate, not only the animals definitely reacting to 
the test, but to exclude animals about which there was even 
the slightest suspicion. There is little doubt that, though this 
_ policy has now proved to be the correct one, the rigorous treat- 
ment classed many animals as reactors which probably were 
not so in reality. 

The services of a veterinary surgeon who had had wide 
experience in this class of work were obtained, and he 
appointed a fully qualified assistant who resided on the estate 
during the time the testing was in progress. 

The ultimate success obtained in the subsequent “* tests 
—as will be shown later—was due to the extreme care with 
which the actual inoculations were performed, and more 
especially to the manner in which the results were recorded 
and interpreted. 


> 


Method of Testing.—Tuberculin test sheets were printed, 
and a separate sheet was used for each animal. The form of 
this sheet is shown on p. 140. 

The subcutaneous, ophthalmic, and intradermal tests’ were 
applied simultaneously. 

As far as possible all animals were subjected several days 
before inoculation to the same conditions under which they 
‘would be tested, i.e., they were tied up day and night, fed, 
watered and milked at fixed times, and made to become accus- 
tomed to the presence of strangers, and lights in the sheds at 
night. This was not a serious business as far as the cows 


¢ 


were concerned, but for the young stock which were being 


‘‘handled’’ for the first time, it was found necessary to allow 
‘at least two full days between tying up and inoculation. 

_ Temperatures were taken at 7 a.m. and 5 p.m. on the day 
‘previous to inoculation, and the following day at 7 a.m., 
5 p.m. and 10 p.m., at which last hour inoculation took place. 
In the original ‘‘test’’ post-inoculation temperatures were 
‘taken at the 9th, 12th, 15th and 18th hours, an examination 
of the eyes only being made at the 6th hour. In the sub- 
equent tests the hours of pre- and post-inoculation tempera- 
ures were altered to comply with the Ministry of Health’s 
c 2 
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regulations. After the 18th hour in doubtful cases tempera- 

tures were taken, and ‘‘eye’’ and “‘ tail’’ examinations made 

at the 21st and 24th hours, and later, if necessary. 
TUBERCULIN TEST SHEET, 


‘yy, ey ee Ray a 
, Pemperatui e | ‘Animakiates cir. Gee. UP ee DS ee ee 
(Before inoculation). | 
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Any animal which showed even a single abnormal pre-inocu- 
lation temperature was put back to be tested in a subsequent 
group. 

As the taking of temperatures and the inoculation of nearly 
250 animals within the space of three weeks was not only 
rather a large but a tedious operation, it may be of interest 
to describe the method of procedure which was finally adopted, 
and which proved the quickest and most saving in labour. 

Animals which had never been tied up before were driven 3 to 
6 at a time into a large calving box. One man, B, was stationed 
at the door of the box, whilst another man, A, went inside and 
threw a looped rope over the head of the first animal he could 
thus lassoo. A then drove this animal to the door, which B 
opened, and which A closed as he came out. Meanwhile, two 
other men, C and D, had passed the free end of the rope through 
the ring or staple from which hung a cow chain where it was 
intended the animal should stand. As soon as the animal bolted 
from the box, C and D, and subsequently B, hauled in the slack 
while A guided the animal, and prevented it as much as possible 
from injuring itself. As scon as the heifer had been drawn and 
coaxed up to the manger, A and B chained her up. In this 
manner all of the 1:8 heifers were in turn secuied without 
accident. 

Taking Temperatures.—The most - convenient number of 
animals to deal with at a time was found to he between 30 and 
40). For the teniperature taking, which was done throughout by 
the resident veterinary surgeon, two stockmen and a clerk were 
employed. The writer, with the aid of the stockmen to steady 
the animals, inserted four thermometers, one into the rectum of 
each of four animals, the clerk noting the time when the first 
thermometer was in place. As soon as the first thermometer 
had been in one minute it was taken out by the veterinary 
surgeon, the reading announced to the clerk, shaken down, and 
inserted in the next, 7.e., the fifth in order of standing. The 
employment of the two stockmen was found to be absolutely 
necessary; their duties consistel of occasionally ‘‘ nesing ”’ 
refractory animals, but more especially guarding against the loss 
or breakage of thermometers by their being forced out during 
defecation. 

Inoculation.—_At_ the time of inoculation, excluding the 
veterinary surgeon and the writer, five men were employed. 
Whilst the former was preparing his syringes and materials, his 
assistant, with two men and the clerk, took and recorded the 
temperatures. Before this was completed the veterinary surgeon, 
with the aid of two men, started the inoculations, one man hold- 
ing the lamp, and the other holding the animal by the nose with 
a pair of ‘‘ bulldegs.’? As soon as the temperature taking was 
finished the two men who had assisted at it were sent home, and 
the assistant helped the veterinary surgeon by filling and handing 
him the syringes as required. In the above manner it was found 
possible, without fuss or unduly exciting the animals, to inocu- 
late 20 in just over the hour. 
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The above description of the securing and the inoculation of 


the animals may appear superfluous, but, in the writer's 
opinion, this method adopted from the start resulted in each 
animal being treated quickly, quietly and efficiently, and it 
not only saved much time in the long run, but tended to 
eliminate the possibility of abnormal rises in temperature. 

Results of First Test.—The first test showed that the herd 
in general was heavily infected, and, as might be expected, 
a heavier percentage of “‘reactors’’ among the milking cows 
than among the voung stock. The results obtained from the 
latter are given in Table 1. 

Table 1.— Tests of Young Stock 


AVig er CeUCEL aN Eee s 128 

aN Ore aseedy) Paes (al ‘Percentage passed ... 55.4 

No. Failed 6 57 
Under 1 yeur old (20) ... 45 per cent. passed... Average age in months 9 
1 and under 2 years (46)... 65.2 vj Oi ei _ " ay 15 
2 and under 3 years (47)... 51 Piri da ¥ 7, 28 
3 years old and over (15)... 53.3 ‘ ds 55 ts 39 


As soon as each batch of Siete ied been tested, those 
which passed were immediately separated from the rest, and 
were sent to sheds or yards which had been thoroughly cleaned 
and disinfected beforehand, and which had held no live stock 
since the previous spring. 


Effect of the Test.—The effect of the test upon the reacting 


animals was most marked, and from close observation at the 


time, and from their subsequent history, it would appear that 
they suffered in direct proportion to the degree to which they 
were affected with tuberculosis. The cows in milk, and the 
recently calved heifers, received the biggest setback. The 
reaction to the tuberculin, from a clinical point of view, 
appeared to be at its height at about the sixth hour (4 a.m.). 
The reacting animals had a distinctly hang-dog appearance, 


their coats were ‘‘ stary,’’ their skin felt hidebound and hard — 


and dry to the touch, their muzzles were hot, and in general 
the animals looked ill at ease. 

The immediate effect on the young stock was much less 
marked, but for several weeks subsequent to the test the 
animals, which were previously in good condition, ceased to 
““do,’’ and in many cases actually lost in condition. The 
above observations were amply confirmed by the independent 
witness of the cowmen and stockmen in charge of the animals. 
The ill effects of the test on the reactors had completely dis- 
appeared three months after it had taken place. 


| 
| 
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It does appear that the tuberculin test in some way stirs 
up, and in some cases actually advances a stage, the progress 
of the disease in the animal. 

In no single case did the test appear to affect the health 
of the non-reacting animals. Herd owners must, however, be 
prepared, even in herds free from tuberculosis, to expect a 
slight temporary falling off in the milk yield during and imme- 
diately subsequent to the testing of the cows, but this is 
attributable to the disturbance necessitated by the actual inocu- 
lation and temperature taking; and it is chiefly noticeable 
among the more excitable animals, and the heavy milkers. 

Results of Subsequent Tests.—Naturally, some anxiety was 
felt when all the animals in milk (or due to calve within six 
months), which had passed the test in the autumn of 1922, 
were due for re-testing in the spring of 1923. Of the 36 animals 
re-tested only two had to be rejected. A subsequent re-test 
in the autumn of 1923 showed again only two reactors, and 
this time out of 54 animals originally passed in 1922. 

In view of the comparatively heavy infection at the begin- 
ning, the results of the subsequent re-tests may be considered 
- satisfactory. 

It would appear that the presence of even so small a per- 
centage of reactors among animals which had passed the 
original test must be accounted for in one or another of the 
following ways :— 

(i) Even the most searching test is not infallible. 

(ii) The animals were infected from the buildings, or as is 
most likely, infection had already taken place at 
the time of the first test, but was of too recent 
occurrence to induce a reaction to inoculation with 
tuberculin. 

Milk Yield and Health of Reactors and Non-Reactors.—As 
has already been stated, the immediate effect of the test upon 
reacting and non-reacting animals was sufficiently marked to 
cause notice, and a comparison of the subsequent health of the 
two classes of animals is instructive. Observation suggested 
that the non-reacting animals carried more flesh for the same 
quantity of food than did the reactors, and this in turn sug- 
gested that the non-reactors might yield richer milk than that 
given by reactors. In order to determine whether this was so, 
a comparison of milk yields and butterfats was made between 
the first 11 animals in the non-reacting herd, and 11 reacting 
animals of a corresponding age, and period of lactation, with 
the result shown in Table 2. 
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Table 2.— Comparison of Butterfat and Milk Yield, June 17th, 1923, to 
January Tth, 1924. 


Non- Reacting Cows. 
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The fact that the reacting cows over the period under review 
show a slightly higher daily average milk yield than the non- 
reactors is no criterion. As a matter of fact, taking all the 
animals throughout the year the non-reacting animals by no 
means lower the average of the rest. On the other hand it is 
not intended to suggest that a non-reacting cow will yield more 
milk than a reactor, except that in the long run she will 
probably last longer. 

One striking comparison between the nenctare and the non- 
reactors has impressed itself strongly upon the writer’s mind, 
and has greatly increased his confidence in the efficacy of the 
test, and that is the remarkable freedom of non-reacting 
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animals from minor ailments. During the past eighteen 
months no cases of chills, indigestion, stoppage, garget, milk 
fever, or repeated returning to the bull, have occurred in the 
‘free’ herd. Retention of the foetal membrane, with all its 
attendant troubles, a more or less frequent occurrence among 
the reactors, appears to be a thing of the past. Finally, the 
after-effects of calving among the non-reacting animals are 
almost negtigible. No matter how high the condition before 
calving the majority of reacting cows, as soon as the calf is 
removed and the serious business of heavy milk production 
begins, appear incapable for many weeks of preventing the 
wasting of their own bodies at the expense of the milk pail. 
The non-reacting cows, however, appear not only to suffer less 
from the actual strain of calving, but are able to maintain 
their “‘ bloom ’’ without restricting their flow of milk. 

Disposal of Reacting Stock.—The results obtained from the 
original test in 1922 created two very serious problems, 
namely :— 

(i) The disposal of the reacting animals. 

(1) The rearing of tuberculosis-free calves from reacting 
animals whose stock it was desired to retain in the 
herd. 

The first problem was solved by a very thorough clinical exami- 
nation by the veterinary surgeon. All animals with suspicious 
udders or showing clinical signs of tuberculosis were imme- 
diately drafted out, and sent to the knacker. 

Rearing Calves from Reacting Cows.—The second problem 
proved extremely difficult to solve owing to the surprising lack 
of authoritative information on the subject. The first step 
taken was to remove from the calf pens all the heifer calves 
which were under six months old, and which, consequently, 
had not been subjected to the test. The pens were then 
thoroughly scrubbed, disinfected and lime-washed. At the 
same time additional pails were purchased, and were used for 
calf rearing only. 

It was next decided to take away all heifer calves at birth 
from their (reacting) dams, and to feed them on either whole 
milk from the non-reacting animals, or boiled milk and cod 
liver oil, the former from the reacting cows. 

This experiment, besides being in great disfavour among 
the cowmen, proved highly unsatisfactory. Although several 
calves were reared in this manner, the majority of them, 
especially the smaller and weaker ones, developed on the 
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second or third day what was thought to be contagious ‘‘ white 
scour.’’ ‘Two calves died in spite of unremitting care and 
attention, and post mortem examinations of these showed 
them to be victims of septicaemia. ‘T'wo other calves, as soon 
as they showed signs of scouring, were put back on to their 
dams, and the scouring stopped within twenty-four hours. 

This experience showed the inadvisability of witholding the 
colostrum from the calves, and appeared to be a practical con- 
firmation of the view that the first milk of the dam confers 
upon the newly-born a power of resistance against bacterial 
infection. . 

After the lack of success described above, calves were left 
with their dams for four days, as had been the usual practice 


Table 3.—Calf Rearing with Boiled Whole Milk and Cod Liver Oil. 
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in the herd, and were then taken to the calf pens, where they 
were fed three times a day on a diet of boiled whole milk and 
cod liver oil, which was gradually changed to a home-made 
gruel as they grew older. 

The exact dieting of the calves from birth to the age of 
9 months is given in Table 38. 

At the age of 6-9 months the calves left the calf pens and 
were transferred to other farms to make room for new comers. 

Up to date 96 heifer calves have been successfully reared in 
the above manner. The rearing of the calves has been 
entrusted to an old cowman, who from experience has now 
reduced the actual procedure to almost a fine art. The calves 
throughout have appeared to thrive and grow, and the glossy 
appearance of their coats (possibly produced by the cod liver 
oil) has often been remarked upon. 

Two minor troubles only have manifested themselves. The 
first appeared when an attempt was made to substitute a com- 
mercial brand of cod liver oil for the more expensive pure 
medicinal oil. The calves steadfastly refused to take the former. 
On several occasions the sudden change from the dam’s milk 
to the cod liver oil diet has caused scouring, but this has been 
found rapidly curable by the use of the latest proprietary 
internal antiseptic. 

In the spring of 1928 the first six calves reared in the above 
manner were subjected to the tuberculin test, with the result 
that two out of the six reacted; of the next 33 tested in the 
following autumn, all passed the test. It should be noted that 
the two which reacted to the test in the spring were actually 
the first two calves reared on the lines shown in Table 8, and, 
consequently, at a time when the procedure was only in its 
experimental stage. 

In the autumn of 1923 there were tested, together with 
83 heifers reared on the cod liver oil method, 4 reared on the 
Grade-A method. These latter had been fed on milk from 
the ‘‘free’’ herd, and subsequently with gruel as in Table 8, 
and none of them reacted to the test. In order to demonstrate 
that the boiled milk and cod liver oil method of calf rearing 
is as good as the Grade-A method, the calves reared under 
these two systems were mixed together at the time of testing, 
and several independent judges were asked to distinguish 
them without success. 

It may be argued that it was unnecessary to resort to the 
cod liver oil method when milk from non-reacting animals 
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was available. There were, however, three very valid reasons 
for its adoption. (1) The first was geographical—the Grade-A 
herd being nearly three miles from the calf pens. (2) There 
was a shortage of Grade-A milk, and an increasing demand for 
it had been acquired. (8) The chief reason was that the writer 
was anxious to obtain by the sale of Grade-A milk an imme- 
diate and tangible return for the money spent on the tuberculin 
test. 

The results obtained so far with the calves leads the writer 
to hazard the following conclusions :— 

(i) That it is quite practical consistently to rear non- 
reacting calves from reacting cows. 

(ii) That there is comparatively little risk of a calf con- 
tracting tuberculosis by being left on its reacting 
dam during the first four days of its life, provided 
there is no unsoundness of her udder as far as can 
be ascertained by clinical examination. 

Final Conclusions and Suggestions.—It would appear 
possible to build up in a comparatively short space of time a 
herd free from tuberculosis, provided that adequate and 
thorough preparations are made, and that each subsequent 
step is carried out with a rigorous attention to detail, both 
by the veterinary surgeon, and those in charge of the animals. 

From experience gained with the large number of animals 
dealt with during the past two years, the writer would suggest 
to owners of pedigree herds, in order to save themselves 
anxiety, disappointment, disillusionment, and money, that the 
initial steps should start from the bottom (the calves) and not 
from the top. 

In a herd the greatest infection and susceptibility coincide 
with the time of greatest stress in the animal’s life, namely. 
from the time it actually enters the milking shed after dropping 
its first calf. It is reasonable to suppose, therefore, that a 
lesser degree of infection exists among the calves and young 
heifers. 

Should encouraging results be obtained with these, the 
owner may be tempted to test his cows; if not, the latter 
should be left alone, and all efforts concentrated upon the 
progeny. ‘The immediate separation of the non-reactors from 
the reactors, and the establishment of the former in buildings 
which have been thoroughly aired and disinfected, has proved 
successful in the writer’s case; nor does there appear to be 
much fear of infection from pasture which has remained 
unstocked through a winter. 
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The danger of a “‘ flare up,”’ i.e., the sudden reappearance of 
the disease among animals considered to be ‘‘ free ’’—which 
has probably done more to discredit the tuberculin test than 
anything—can only be guarded against by the most scrupulous 
and skilled application of the test, and the most accurate inter- 
pretation of the results obtained from it. The veterinary 
surgeon, and all his helpers, should be informed that the goal 
is the creation, and the permanent establishment of a ‘‘ free 
herd,’ not merely the thorough application of the Ministry of 
Health’s regulations. Unless this point is particularly em- 
phasised, the cowman, in his anxiety to ensure the retention 
in the herd of a favourite cow, may be tempted to employ 
any of the ill-conceived devices, which are all too well known, 
to achieve his object. By so doing, he not only thwarts the 
owner’s efforts, but intensifies the already difficult task of the 
veterinary surgeon, and stores up prolonged trouble for him- 
self. The veterinary surgeon, too, who errs on the side of 
leniency in order not to offend the susceptibilities of the owner, 
must expect to meet with disappointment when carrying out 
subsequent tests. 

Two vears may be thought all too short a time to judge as 
to the permanency of the results obtained in the case under 
discussion. The writer, however, accepts the results as the 
ereatest encouragement to proceed on the same lines, even if 
there should be occasional setbacks—a Rosai babes that is 
recognised but not anticipated. 

Further, he wishes to emphasise the fact that in the above 
description he is dealing with the subject entirely from the 
layman’s point of view. He does not wish to claim the intro- 
duction of anything startlingly new, but rather to set on record 
the results of two years’ work, with the hope that it may act 
as a guide to owners of pedigree herds. 

Apart from the public health point of view, he is convinced 
that the trouble and money expended have already been amply 
repaid by the improved general health of the animals in his 
charge. 
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SOME POINTS CONCERNING PIG- 
KEEPING. 


RB. H.. Be Jesse, 
Agricultural Organiser, Hast Sussex. 


Durine the past few years the breeding and feeding of pigs 
has probably received greater attention and aroused more 
interest than any other branch of farming, and if pigs have 
been kept on sound and economic lines they have returned a 
good rate of interest on capital invested in them. It is trae 
that at the present time prices both for pork and bacon are 
comparatively low, and this has re-acted on breeding sows and 
young pigs, and the temporary depression has led to a tendency 
to dispose of breeding stock. 

There is no branch of farming which fluctuates more than 


pig-keeping, and pig keepers, unless their work is combined ~ 


with the production of other goods, must inevitably experience 
these periods of depression. -An exceptional factor which has 
further tended to depress the price of pigs has been the large 
' number of regulations which were necessarily enforced owing to 
the prevalence of foot-and-mouth disease. This has dislocated 
markets, and prices have consequently been low. Fluctuations 
in pig-keeping in the future, as in the past, are likely to continus, 
but possibly not to such a marked degree as hitherto if the move- 
ment to erect bacon factories continues. The present temporary 
depression does not indicate the possibilities, or even the proba- 
bilities, of pig-keeping when systematically carried out over ua 
number of years. . 

Prices should not be judged on the returns from one year, but 
from a number of years. The pig keeper who has invested all 
his capital in pigs may not be in a position te wait for a 


favourable turn in the market, but at the same time it is not. 


wise to commence pig-keeping unless allowance is made for these 
periodic depressions. 

A number of small farms and holdings have sprung up, 
devoted almost solely to the keeping of pigs, and in most cases 
such holdings have consisted almost entirely of grass land. 
There has, perhaps, been a tendency amongst certain of those 
who have recently commenced to keep pigs to imagine that there 
is some “‘ short cut ’’ to suecess—that if they adopt the open- 
air system, or use feeding stuffs rich in vitamines, or include 
in their rations a number of mineral substances, they will be 
able successfully to run a pig farm. These are all factors of con- 
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siderable importance, but pig-keeping, like any other branch of 
farming, depends on a combination of these factors rather than a 
system which pushes any one of them to an extreme. 

As far as is practicable, the different points in this article 
are based on the practice followed at the Hast Sussex County 
Council Farm at Plumpton, and on observations made on other 
holdings where a number of different systems of pig-keeping 
are followed. | 


Fluctuations in Prices.—With stock capable of increasing 


with such rapidity as pigs, prices must inevitably fluctuate over 


wide limits; but, apart from the usual seasonal variations 


experienced, if the total sales and receipts are kept over a period 


of years, it is surprising how consistent they remain. As an 
example, the sales at the East Sussex County Council Farm 
during the year 1920-21 amounted to £1,434, the following 
year £1,931, and the following year £1,726. During that 
period approximately the same number of breeding sows were 


_kept, so that the total receipts over a 3-year period are very 


mA 


consistent. For consistency they compare quite favourably with 
the returns from a herd of milking cows, and more than favour- 
ably with the returns from the corn produced and_ potatoes 
erown. During the year 1922-23 accurate accounts were kept 
of the amount and cost of food utilised. The cost was £1,279, 
and was made up as follows :— 


A ite 

2 tons 5 cwt. Maize Meal 4) ms 19.8 a 
1 ,,15 ,, Maize Gluten eh iv LG aera 
4°,» Butter Beans”. ee Ae Prete. 

OGe eet thet es SONAL DS) tees nA +8 546 8 O 
Tit honor or? Meat Meal a OH PEO DD 
PiaL wera Deal city ee A 4.0. 20 

41 gal. Cod Liver Oil 1 ay! Pkn Ne aye? 

2 tons 3cwt. Fat aes hs Ate 63 11 4 
3+ ,, Fish Meal A. se pe a ew) 
eatin angola i, o. lo FO! 3 
36 ,, 11 ,, Barley Meal ee ne | Bou oe 
Greenmeat ek e03 010 0 

2D ig he he OFLALOER Hee $f un 66 10. O 
16 ,, Dried Yeast a Tee Ty iO) 

24 ,, Palm Kernel Meal ... a; OF 18, 49 

3840 gal. Whey ... ble re Ue pide A 

1 doz. Patent Food $1 pes Ur Paiv 

22 cwt. Dried Milk oth oy 6 0 0 

36 churns Separated Milk #4 ee Slee. f) 


£1,279 6 9 


It was found that the work relative to pig-keeping necessitated 
labour equivalent to 14 men. It should not be assumed, how- 
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ever, that the difference between the cost of food and labour 
and the sales is an indication of the profit which may be made. 
Although during the period the capital value of the herd increased 
considerably, it is quite possible that during a year of depressed 
prices the sales may barely meet the expenditure. 

Open-Air Pig-Keeping.—It has been pointed out that no one 
factor in pig-keeping is likely to ensure success, but there is 
little reason to doubt that there has been no single factor of 
ereater importance during recent years in connection with the. 
breeding and feeding of pigs than the increased tendency to give ~ 
them a more natural open-air life than formerly. At the same 
time it may not be desirable always to adhere solely to this 
system. On the average farm or holding where buildings and 
sties are available, it would be uneconomic not to utilise them 
fully. Beginners at pig-keeping are usually more successful when 
breeding and rearing on the open-air system than when using 
sties. Fresh air and sunshine are, of course, as vital to the 
pig as to any other class of farm animal, and the outdoor system 
makes these essentials more easily accessible than does a system 
dependent on the use of sties. Again, the open-air system usually 
enables pigs to obtain green food and incidentally those elusive 
substances, vitamines, which have loomed so largely in the pig 
keeper’s mind during recent years. At the same time mineral 
matter, often deficient in the ration of the sty-fed pig, is usually 
easily obtained by pigs running in the open air. Fig. 1 shows a 
herd of breeding sows run on the open-air system at the County 
Council Farm, Plumpton. 

Pig-Keening in Woods.—This system has recently, and 
possibly more in East Sussex than in many counties, been largely 

ractised, and its success justifies the contentions advanced by 

those who advocate it. It is, of course, reasonable to expect that 
a system of pig-keeping which so nearly approaches the natural 
conditions of the ancestral animal should be successful. 

The most important argument to be urged against this system 
is undoubtedly the loss of manurial value of the food. The 
value of pig manure is widely appreciated on the farm and its 
loss amongst the underwood is a factor of no small importance ; 
but on the other side the factors in favour of keeping pigs in 
woods are so great that in the writer’s opinion they overweigh 
the loss of manurial value. From observations at the County — 
Farm and elsewhere, he is strongly of opinion that, other con- — 
ditions being equal, pigs having a moderate run of woodland are 
invariably healthier and do better than those kept in other 


FIG, 1.—Groups of Sows at the East Sussex County Council Farm, Plumpton, run on the 
open-air system, 


Fic, 2.—Poor Grass Land improved by Basic Slag on the right, untreated on the left. The 
erowth of White Clover coincides exactly with the track of the manure distributor. 


lia. 3.—A group of Gilts before farrowing. 


K'1G. 4.—The same Gilts with their litters before weaning. 


| 
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conditions. ‘The shade afforded in the summer and the equable 
temperature prevailing are factors of the very greatest impor- 
tance, whilst during the winter period the shelter afforded by 
the wood induces pigs to leave their houses when but for this 
shelter they would remain in their huts or hovels. 


Again, in the woodland there is no necessity to ring the pigs, 


so that they obtain a considerable quantity of mineral and 


protein matter. On the other hand a number of novices have 


wrongly imagined that pigs kept in woods find there the greater 


part of their food. They may do so under exceptional circum- 
stances for a very short period during the autumn months, but 
if success is to be obtained from this system regular rations 
must be provided. It is most interesting to note that, 
although the acreage of wood in question is small, there is very 


little tendency indeed for the pigs to wander from it. Other than 


the natural fence, no fencing of any kind or description is used. 
The gilts and sows lie in an open hovel and have free access 
to the wood. It is considered a matter of importance after 
gilts and sows have farrowed, if they have been kept on this 
system, to restrict their range shortly after farrowing, otherwise 
the young pigs do not seem to obtain a regular supply of milk, 
and suffer in consequence. It is also desirable for the sows or 
gilts to farrow in a shed and not in the wood. 


Pig-Keeping on Restricted Areas of Grassland.—Although 
the pig is an animal which can utilise rough poor land, it is 
a mistake to think that pigs do not appreciate and benefit from 


good grassland, and the better the grassland and herbage the 


better will be the breeding sows and their offspring. The writer 
has invariably found that on grassland which has been improved 
the breeding stock do not need any addition of mineral matter 
and thrive well on a balanced ration provided that the necessary 
amounts of protein, carbohydrates and fat are available. 


Undoubtedly mineral matter plays a most important part in con- 


nection with the rearing of young stock, and there is no cheaper 
way of supplying it either to pigs or other stock than by a dressing 
of slag and kainit on pasture land. Fig. 2 shows part of a 


field which has been improved, and it has been found that the 


improved parts are as attractive to pigs as to any other class 
of stock. 


On a number of small holdings devoted almost entirely to 
pigs there is often a considerable waste of grass and also of 


D 


154 Some Ponts ConcerNninc Pic-KErspine. [ May, 


the manure produced by the pigs. Liming of such enclosures 
does not seem to benefit them so much as might be expected. 
It appears to render the nitrogen from the manure more easily 
available and to encourage, rather than to check, the rankness 
of such over-stocked pig land. On the other hand a dressing of 
slag and kainit undoubtedly tends to check this rank growth. 

The degree of immunity of pigs to diseases associated with — 
dirty conditions is proverbial, but it is certain that much of the’ 
loss amongst sty-bred pigs is due to such diseases, and it is 
a matter of no small importance for the pig-keeper on a restricted — 
range of grass land to consider how long it will be before these 
restricted areas become “‘ sick of pigs.’’ Unless they are im- 
proved by the addition of mineral matter they undoubtedly tend 
to become deficient in minerals, and must almost certainly become ~ 
infested with parasites of various kinds. 

In the County of East Sussex many thousands of Romney 
Marsh sheep are brought inland from the Marshes. They are 
renowned for their hardiness and their value for utilising rough © 
grass land. They feed well on grass land where pigs have been 
run, and it is undoubtedly a most economic combination to 
stock such grass land with sheep during the winter months. | 

Sty Feeding and Breeding of Pigs.—In the western counties | 
on dairy farms sty-feeding and breeding of pigs has been practised 
most successfully for years, indeed it is doubtful whether for 
practical fattening purposes a more ideal system could be found ~ 
than the sty-feeding of pigs on whey and barley meal. This 
ideal combination of food has undoubtedly helped to produce 
much of the famous Wiltshire bacon, and generally on such — 
dairy farms where dairy by-products are available, many of the 
difficulties experienced in connection with sty-fed pigs do not 
arise. Dairy by-products seem to supply the necessary mineral — 
and other matter, so that it is chiefly on the cottage holding © 
and on the farm where dairy produce is not available that sty-— 
fed pigs thrive least. It is undoubtedly more difficult to rear 
and breed pigs when confined to sties than when kept on the 
open-air system, but the writer is still of opinion that: sties, 
where available, should be used, though the rations fed to such 
pigs must be more varied and of a more generous nature than 
those fed to pigs running in the open. 

Condition of Gilts and Sows Before Farrowing.—There 
appears to exist amongst a wide class of pig breeders an idea 
that breeding pigs should be kept in what is popularly termed 
““ store ’’ condition before farrowing; but it does not generally 
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seem to be appreciated that if the best results are to be obtained 
from breeding sows they must be in such a condition as to enable 
them to produce an abundant supply of milk for their litters. 
Fig. 38 shows a group of gilts at the County Farm, Plumpton. 
A number of pig keepers were of opinion that they were in too 
high a condition, but results and not opinions should surely be 
the guiding factor in deciding such a question. Seven gilts were 
farrowed down, including those shown in the illustration. They 
had all been similarly fed and were in identically the same con- 
dition. The 7 gilts farrowed down during the winter months were 
not supplied with any dairy by-product, and successfully reared 
50 young pigs. Fig. 4 shows the gilts with their various litters 
just before weaning. It will be noted that despite the winter 
season the young pigs are big, alert and vigorous, and con- 
siderably above the average size of such pigs usually reared 
during the winter. There is no more wasteful form of pig-farming 
than to keep sows and gilts in an under-fed condition. It is 
useless to imagine that generous feeding after the young pigs 
are born can remedy insufficient nutrition before farrowing. It 
is of the greatest importance, however, that the condition shail 
be that of “‘ fitness ’’’ rather than of “* fatness.’’ and that the 
ration used should contain a high proportion of protein. Owners 
of heavy milking cows do not generally allow their dry cows to 
get into “‘ store ’’ or poor condition; they realise that if high 
records are to be obtained the cow must be in good condition 
before calving. The same undoubtedly applies, but has not been 
generally recognised, in connection with pig-breeding and feeding. 
The ration generally used on the County Farm for in-pig gilts 
consists of 10 per cent. of meat meal, 60 per cent. of sharps, and 
30 per cent. of barley meal; and although a large number of 
other rations and combinations have been tried it is still con- 
sidered to be one of the most economic and satisfactory rations 
that can be used, always provided that the ingredients are of 
good quality. 
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NOMENCLATURE OF GRASSES AND 
CLOVERS. : 


Proressor R. G. Strapuepon, M.A., 
Welsh Plant Breeding Station, Aberystwyth. 


A CONSIDERABLE amount of confusion occurs as the result of — 
the numerous descriptive terms that are often applied to grasses” 
and clovers. It is much to be desired, therefore, that the terms 
in common use should be reduced to a minimum, and that these 
terms should be defined as accurately as possible, and each only | 
used in its proper connection. 

It is the purpose of this article to endeavour to give as precise — 
a meaning as possible to those terms which it is desirable should — 
_ be retained and generally used. 

Nationality and Strain.—The majority of grasses and clovers, ~ 
being cross-pollinating plants, do not attain to the same state of 
purity as crops like oats and wheat. It is none the less a fact” 
that seed obtained from any particular source is likely to give j 
rise to plants which, although differing widely amongst them- 
selves, in the aggregate do conform to some general group) 
characteristic. Thus the herbage produced on a plot sown with 
one lot of seed may have quite different general characteristics © 
from that developed on a plot sown with another lot. , 

It is customary to speak of a group of plants conforming to 
some general characteristic as constituting a strain, and it is 
in this connection that ‘‘ strain’’ has come to be applied toy 
grasses and clovers. Thus “‘ strain ’’ does not imply the same © 
high state of purity, or the ability to breed absolutely true, as” 
the term ‘‘ variety ’’ in wheat or oats. F 

The ‘‘ nationality ’’ of a sample refers to the country where 
it was grown for seed, and as applied to herbage plants must) 
not be taken necessarily to have any profound significance. I ; 
so happens, however, in the case of red clover and of several — 
grasses, e.g., cocksfoot, that seed grown in certain countries does | 
tend to give rise to plants conforming to certain salient 
characteristics which can be definitely anticipated. This is true — 
in a marked degree of Italian red clover, American mammoth red | 
clover—and indeed of most of the nationalities of red clover, | 
and of Danish, French and New Zealand cocksfoot. q 

In these cases ‘‘ nationality ’’ and ‘‘ strain ’’’ are practically 
synonymous, and hence of course the importance and value to 
the farmer of the nationality clause in the Seeds Act. } 
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It has come about also that local strains have been given 
district names. We hear, for instance, of Hampshire sainfoin, 
Montgomery red clover, Oxfordshire red clover, Vale of Clwyd 
red clover and the like, and all that is definitely implied (and 
practically guaranteed) by such descriptions is that the particular 
parcel of seed so referred to was grown in the district stated. 
The point here to be emphasised is that descriptions such as the 
above do not necessarily imply a guarantee of any sort as to 
strain. The Hampshire sainfoin might be giant French ‘‘ once- 
gsrown,’’ or it might be a fine and persistent strain of “‘ old 
English.’’ The Montgomery red clover might be Chilian seed 
“ once-grown ’’ in Montgomery, or it might be a fine extra 
late and persistent strain grown for generations in Montgomery. 
We see then that locality descriptions may mean everything or 
nothing as to “‘ strain,’’ and it should become customary to 
qualify the locality description by the description of the strain 
which the parcel of seed represents. It will, therefore, be 
desirable to endeavour to give a description of those strains of the 
chief herbage plants which are at present commercial com- 
modities, and to select from amongst the numerous descriptive 
‘phrases in common use those which are the most applicable 
and definite in their meaning. 

First, however, it is necessary to settle what certain of the 

descriptive terms should mean, viz.: ‘‘ stock seed,’’ “* wild or 
indigenous,’’ and ‘* harvest year.”’ 
_ Stock Seed.—In the production of the seed of roots and 
vegetables great precautions are usually taken to ensure the 
purity of ‘‘ stock ’’ seed—that is to say of the seed which will 
be employed to sow the larger area for the production of pure 
seed for distribution. 

It is unfortunate that in so far as grasses and clovers are 
concerned but little attention has been paid in the past to the 
question of stock seed. The term may, however, be used in 
the same sense as when applied to roots and vegetables. 

Wild or Indigenous.—The terms ‘‘ wild’’ or ‘‘ indigenous ’”’ 
as applied to seed have been used to indicate that the seed has 
been harvested from old permanent grasslands or from waste 
places. 

The term ‘‘ wild ’’ as applied to white clover has been in use 
for a number of years, and it is now generally realised that 
wild white clover is a definite strain. Wild red clover is also 
to a limited extent a commercial commodity. Quite recently 
wild or indigenous cocksfoot and some other wild grasses have 
also found their way on fo the market. 
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A distinction has been made between ordinary wild white clover 
and ‘* once-grown ”’ wild white clover, and this is a distinction 
that should always be adhered to by vendors and insisted upon 
by purchasers, the more so since “‘ wild ’’ seed of sundry grass 
species is taking its place alongside wild white clover. ‘‘ Wild ”’ 
as applied to seed has been taken to imply, and should only be 
applicable to, seed actually harvested from old permanent swards 
or from waste places. The term as thus defined has a very real 
strain significance and indicates that the seed is likely to give 
rise to plants which will be far more persistent and aggressive 
under conditions of competition than non-wild seeds. 


‘“ Once-grown ’’ wild seed is seed that has been harvested 
from a ley sown down with stock seed obtained direct from an 
old permanent sward. Seed harvested from such a ley and again 
sown to develop a seed-producing ley would give rise not to 
‘* once-grown ’’ but to ‘* twice-grown ’’ seed. The term ‘“* once- 
grown ’’ is therefore only applicable to the direct and first 
generation progeny of permanent sward seed, but unfortunately 
the term is by no means always used in this correct sense, 
‘““twice-grown ’’ or “‘ three-times grown ’’ seed being on 
occasion referred to as “‘ once-grown’’ or sometimes even as 
“wild ’’! 

In this connection the writer would suggest the desirability of 
the word “‘ wild’’ only being used to refer to seed actually 
harvested from old permanent swards, and “‘ indigenous ’’ being 
used when supplies of seed derived from an ‘‘ indigenous ’’ stock 
are developed by a process of growing on. Thus wild white 
clover would retain its definite meaning and would be applicable 
only to old sward seeds. ‘‘ Once-grown ’’ wild white clover should 
then be referred to as ‘‘ once-grown ’’ indigenous white clover. 


In the case of grasses like cocksfoot the wild or indigenous — 
seed on the market will seldom, if ever, have been taken direct 
from old sward or waste places, but will always have been once 
or more grown on. It should therefore be referred to as 
““ indigenous,’’ ‘“ once-grown,’’ ‘‘ twice-grown,’’ etc., as the case 
may be.* 

This would be a valuable distinction in the case of perennial 
ryegrass—the seed cleaned from wild white clover harvested in 
Kent would legitimately be described as ‘‘ wild perennial rye- 


* The above distinction between “wild” and “indigenous” would be — 
valuable even if “indigenous” were taken merely to imply “grown on” 
without any qualification as to the number of generations. 
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grass, while that grown on from selected indigenous stocks 
would be ** indigenous perennial ryegrass.”’ 

Nors.—The evidence so far available suggests that there can 
be little or no objection to ‘‘ growing on’’ wild seed—provided 
reasonable precautions are taken to isolate the growing-on leys— 
and (or) by methods of control to bring them to flower at a 
different date to adjoining fields.* It must be remembered, how- 
ever, that old sward conditions will have made for a selective 
influence in favour of plants of marked persistency, while the 
taking of seed from young leys iends to exert an influence in 
the opposite direction.t It is therefore very desirable that 
‘“once-grown ’’ seed of a persistent plant like wild white 
clover or a persistent indigenous strain of rye grass or cocksfoot 
should not be taken in the first harvest year—but always deferred 
until the second or, preferably, the third or fourth harvest year— 
and that stock seed should always be obtained from an old sward 
in the case of ‘‘ wild ’”’ plants, and from carefully isolated and re- 
selected stock seed areas in the case of ‘‘ indigenous ’’ plants. Thus 
‘‘ once-grown ’’ wild seed is always to be preferred to ‘‘ twice- 
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grown,’’ and the same is true of indigenous seed, unless there is 
some very definite assurance that the methods of seed production 
employed have been based on sound scientific principles. 

Harvest Year.—The “* harvest year,’’ i.e., year in which seed 
is taken, is of great importance, not onlv in the case of the 
persistent wild strains but also in the case of other persistent 
strains—such as old English sainfoin and the late-flowering red 
clovers. In the opinion of the present writer stock seed of old 
English sainfoin and of the more persistent late-flowering red 
clovers should always be taken from leys that have been down 
for the greatest possible number of years, and, when possible, 
seed for distribution should be taken subsequently to the first 
harvest year. 

It is urged that it should become a common practice to refer 
to the harvest year in the descriptions that accompany seeds for 
sale. The writer would be prepared to give more per pound for 
seed of once-grown indigenous white clover harvested in the 
third harvest year than for seed from the same ley harvested 
in the first harvest year, and more for Montgomery red clover 
harvested in the second harvest year from stock seed off a ley 
four years old than for Montgomery red clover harvested in the 
first or even the second harvest year from stock seed harvested 
in a first harvest year. 

There can be little doubt that as the question of strain and 
methods of seed production in relation to strain become better 


* Wild White Clover and Indigenous grasses normally tend to flower 
later than their commercial counterparts. 

“ft See also Stapledon, R.G.: Strains of Herbage Plants, in the Year Book 
of the Essex branch of the National Farmers’ Union, 1924. 
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understood, there will be an increasing demand for ‘“‘ once- 
srown’”’ seed, not only of indigenous white clover but of numerous 
indigenous grasses, and that those farmers who take the wisest 
precautions to safeguard the purity of their stocks will obtain the - 
best prices for their seed. ‘The purchasers, however, should be 
informed precisely what those precautions have been, as applied 

both to the seed of distribution and to the stock seed. 

Definite Strains of Herbage Plants.—Apart from the dis- © 
tinctions between wild white clover and white or Dutch clovar 
which are now generally realised, and the important distinctions — 
that can be made in respect of red clover, at present “* strain ”’ 
has not attained to great significance in relation to herbage 
plants. It is evident, however, that the time is not far distant 
when various strains having definite properties will be available 
in the case of numerous species. It is much to be hoped that such 
strains when made available will be accurately defined in terms — 
of important agricultural properties such as persistency, leafiness, 
suitability for hay or pasture conditions, and the like. The need 
for clear definition devoid of all ambiguity is well exemplified by 
the confusion that obtains relative to red clover, concerning — 
which species the following notes may be found useful. 

Red Clover.—The cultivated red clovers fall into two groups— 
the early-flowering and the late-flowering. These two groups are 
as distinct from each other as are winter and spring oats, and 
each group contains a number of more or less clearly defined 
strains. All cultivated red clovers should be referred to as either © 
(1) broad red (=the early red clovers}, or (2) late-flowering red. 
Late-flowering red clover is often known as single-cut cowgrass, 
but since ‘‘ cowgrass’’ is frequently used with reference to 
broad red clover it would be a great gain if the ambiguous word 
‘ cowgrass ’’ could be entirely dropped, when such descriptive 
terms as “‘ giant hybrid cowegrass,’’ also meaningless, would fall 
into disuse. 

It is not necessary here to give detailed particulars of the 
various strains of broad red clover and of late-flowering red 
clover.* It may be stated, however, that the former group con- 
stitutes those strains which are more definitely biennial, flower 
early, aftermath well, produce a considerable amount of keep in 
the autumn of the seeding year and come into luxuriance com- 

* See Stapledon, R. G., and Williams, R. D., ‘‘ Red Clover,” this Journal, 
Vol. XXX, p. 239; Williams, R. D., ‘Red Clover,” Bull. H. No. 1, Welsh 
Plant Breeding Station; and Williams, R. D., “Strains of Red Clover,” a 


Paper read at the Aberystwyth meeting of the Agricultural Education 
Association, see Agricultural Progress, Vol. I, 1924, p. 50. 
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paratively early in the spring of the first harvest year. They are 
not as a rule persistent. ‘The late-flowering group consists of 
those strains which flower late, do not aftermath as well as the 
broad reds, produce less in the autumn of the seeding year and 
start growth later in the spring of the first harvest year. They 
are, however, more persistent than the broad reds. Certain 
strains are extra late to flower, extra close growing in the early 
spring, and exceptionally persistent. Such a strain is, for 
instance, the Montgomery red (using ‘‘ Montgomery ’’ in the 
strain sense). A strain of this sort should therefore be described 
s “‘ Montgomery extra late-flowering red clover,’ if the seed 
was harvested in Montgomery; while if the seed in question had 
been grown in Essex from stock seed obtained from Montgomery 
it should be described as ‘‘ Montgomery extra late-flowering red 
‘clover once-grown in Essex,’’ and particulars as to the harvest 
year of both the stock seed and the distribution seed added. 
In conclusion, it seems desirable strongly to urge farmers, seed 
“growers and seed merchants alike to insist upon the adoption of 
a standard nomenclature as applicable to seeds, methods, and 
places of seed production, for unless this is done the confusion 
will become intolerable, and the benefits resulting from the pro- 
duction of relatively pure and improved strains will be largely 


lost to the agricultural industry as a whole. 
* * * % * * 


AN EDUCATIONAL EFFORT AT AN 
AGRICULTURAL SHOW. 
A. AtusEBRoox, B.Se. (Hdin.), F.S.I., F.L.A.S8. 


In view of the preparations now being made by agricultural 
societies for the show season, it may perhaps be useful to give 
‘some account of an effort made by the Three Counties Society 
last year, at their show at Malvern, to interest the rising genera- 
‘tion in: the importance of agriculture to the nation. 

_ Arising from a chance suggestion made at a meeting by the 
‘Hon. Mrs. Wilmot, of Earl’s Croome, near Worcester, who is 
"herself a keen agriculturist and a practical and successful small 
holder, the Council of the Society offered to give facilities for the 
attendance of children from the elementary schools in the Three 
Counties (Gloucestershire, Herefordshire, and Worcestershire), 
provided that they were accompanied by their teachers, and that 
Some effort was made to make the visit instructive as well as 
entertaining. The result was as interesting as it was unexpected. 
It was thought probable that perhaps 200 or 800 children would 


i 
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attend, but no fewer than 1,000 children from 18 schools, mainly 
of course in the neighbourhood of Malvern, attended the show in 
this way. 

Careful preparations were made. for their reception and 
instruction. In the first place, the approval and co-operation of 
the County Council and of the Board of Education were sought 
and readily obtained. After a discussion of the matter with the 
Inspector of the Board of Education, a proposal was submitted 
to headquarters to the effect that the visit should be allowed to 
count as school attendance, and this proposal was approved. 
This is a matter of no small importance as it makes much differ- 
ence to the outlook of the teachers and of the county authorities 
with regard to such a visit, having in view the education grant. 
At the same time the County Director of Education was con- 
sulted, and he readily gave every facility for the necessary 
organisation from the County Council standpoint. He kindly 
arranged for a meeting of the teachers who had signified their 
willingness to attend the show and bring their children, and in 
other ways made matters easy for the society’s representative to 
whom the work of organisation was entrusted. The latter met 
the teachers and gave them particulars of the proposed pro- 
cramme to be followed and of the general idea in the mind of 
the council as to the working of the scheme and the instruction 
of the scholars. 

This meeting was well attended and evidently greatly appre- 
ciated by the teachers, to whom the idea was entirely new, and 
some of whom were not well versed in agricultural matters. 
Further, a detailed itinerary was drawn up, with short notes 
upon the matters of interest to be specially noted at the various 
places to be visited. Thus in turn the children were taken to 
see the stands both of the local and of the more widely known 
dealers in and makers of farm implements; this was followed by 
a visit to the very interesting exhibits of the Malvern Public 
Health Committee and the Women’s Institutes. The flower 
show, working dairy, seed, cake and manure firms followed; a 
glimpse was afforded of the opportunities offered overseas by the 
Canadian Government, and then the groups of children went on 
to see the stock. 

With regard to the latter, brief descriptions of the principal 
purposes of the breeds exhibited had been prepared and printed 
and put up at the ends of the sheds, and each teacher was pro- 
vided with a copy of these particulars. It may be of interest 
to quote one or two examples :— 
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Hernrorps.—A beef breed, classed with the black Aberdeen- 
Angus as the best for that purpose. The ycung cattle come to 
maturity very early. Haidy, and very popular in America (North 
and South), South Africa and Australia. 

SHORTHORNS.—There are iwo types—the beef and the dairy 
Shorthorn—and this is thus a dual-purpose bieei. The vast 
majority of ordinary cattle in iingiand aie cross (or partly-bred) 
Shorthorns. Largely exported to North and South America. 

JERSEYS.—Share with ihe Guernsey the pride of place as a butter 
producer. A native cf the Channel Isles, where the normal stock 
varies from 11,000 to 12,000 head. Very popular everywhere that 
climate suits. The milk contains a common average of 6 per cent. 
butter fat. Much hardier than commonly supposed. 

Dexters.—The smallhclder’s cow. The.e wonderful little cattle 
are about as hardy as goats, and the best of the breed are excellent 
milk producers. The smallholder and the farmer with poor grass- 
land should give consideration to this breed. The cows cross parti- 
cularly well with other breeds for beef or milk production. 

It was not thought desirable to limit in any way the time which 
the children should spend at the show, because it was felt that 
they would be disappointed if they had to leave before the usual 
show-ring attractions took place. Their attendance was, however, 
confined to the second and third days, with a view of keeping the 
ground free during the judging day. It was felt by the Council 
that some charge ought to be made, and they fixed the amount 
at 8d. per head, provided that tickets were applied for and 
obtained beforehand, so as to avoid crowding at the turn-stiles. 
The teachers themselves were presented with complimentary 
tickets. 


There is no doubt that the whole experiment was thoroughly 
justified by its suecess. As has already been mentioned, over 
1,000 children attended, and that they really learnt something 
was put to the proof by the private offer by the Society’s represen- 
tative who organised the visit, of prizes of one guinea and half 
a guinea for the best essay on the Importance of Agriculture to 
England, open to scholars who attended the show. Each teacher 
was asked to submit the best one or two of the essays written 
by his or her pupils. and these picked essays were then sent to 
the donor of the prizes for final adjudication. They were extra- 
ordinarily well done and clearly showed that the teachers had 
spent both time and trouble in bringing home to their scholars 
the lessons to be derived from their visit to the show. Per- 
mission was obtained to publish the prize-winning essays, and 
one is reproduced here. 

The first prize was won by Dorothy Davies, aged 18, of Leigh 
Sinton School, whose essay was as follows :— 


164. Epvcarronan Errort ar an AcRicuLruraL Suow. [ May, 


‘‘ Agriculture is the oldest industry in the world and at present 
the most important. Right up to the middle ages, agriculture 
formed the chief occupation of the. people, every man growing 
enough for himself and his family. But when manufactures came 
to England, factories and towns sprang up and people left the 
villages to go to the towns, leaving less people to cultivate the land, 
but swelling the number that needed the country folk to supply 
food for them. People still leave the villages every year, and the 
population of the countryside is decreasing, so that we find the 
majority of England’s people in the. towns. 

Yet, do these town-people consider, when they come to admire 
the beauties of the countryside at holiday-time, that they owe all 
they have to the country and the farmers, that their clothing, food 
and shoes came in the first place from the countryside? Do they 
think either that the raw materials for the factories they work in 
come from the farmers of England and other countries, and that 
the farmers are really the foundation of a great many industries ? 
The wool and cotton and leather all provide raw materials for 
manufactures, and the animals and vegetables, fruits and corn, 
provide food for those who work at the manufactures. 

But if the whole of England was laid out for agriculture and 
cultivated properly, it would not supply enough food for the needs 
of England’s great population. Agriculture is not so simple as it 
looks, and men must study hard if they wish to know all about it. 
All farmers are not agriculturists, but they help to grow food for 
the townspeople. Some farmers found that last season the wheat 
did not pay back very well, and are not growing so much. 

It can easily be said of England that she is one of the foremost 
countries in the production of good, fine, standard breeds of cattle, 
and her sheep are very fine, some breeds being unrivalled. Pigs 
and poultry, too, often gain high awards. 

Just to show what can be done in these and other respects and 
to keep up the proud interest in agriculture and stock-breeding, 
shows are held and awards offered for the finest animals. To culti- 
vate the land well and to be able to look after his animals a farmer 
must pursue the new and up-to-date methods that men are 
continually inventing, all to better agriculture, and he may learn 
these methods at a show. 


Here men meet from all over the country to exhibit their 
machinery and animals and show their new methods. One item of 
the Three Counties Show, given great attention, was clean milking, 
which showed great improvement on the ordinary method. It 
showed how to prevent the deaths of so many children from drink- 

"ing unseeming, filthy milk, that was really full of germs. It told 
how a dairy should be kept, and expounded some men on the way 
they milked cows with their filthy hands. 


At a show like this all the best of everything is exhibited. 
Farmers find new sorts of vegetables, new breeds of cattle, fresh 
kinds of poultry, and flower-fanciers invent different kinds of 
brightly-hued flowers. New inventions in the shape of machinery 
are shown, and other countries exhibit their produce on a small 
scale. At the Great Show a good deal about Canada could have 
been learnt by looking at a covered-over stall, called ‘ Canada’s 
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Productions,’ where everything grown in Canada was represented 
by a small piece of each. 

Another thing that attracted many was a man lecturing on 
bees, who showed several hives of bees, and he himself was covered 
with them till he was hardly discernible. 

I had never seen such beautiful cattle, sheep and pigs, poultry 
and goats, horses and flowers, as I saw there. Monstrous bulls and 
cows were shown, and the wool on some of the sheep was three or 
four inches deep, while others’ wool was like fine silken hair that 
curled beautifully. 

There were a great many other attractions, all interesting, and, 
on the whole, | am sure the show did a great deal of good, and 
besides interesting people taught them as well.”’ 


Two or three gems from the writers of unsuccessful essays 
are worth quoting. They were given in the Worcester Herald for 
10th August, 1923. For example, one boy of 14 years wrote :— 


‘* Nowadays the school children have a great many more chances 
to learn than their grandparents, or even their parents. When 
the children come running in and say that they are going to the 
Three Counties Show with the school, the old grandfather murmurs: 
‘ We never had such treats in our time at school.’ No! the educa- 
tional point of view is different now from what it was in those 
days. ‘Teachers of to-day think that their pupils can learn better . 
if they see what they are being instructed about. If children see 
anything that interests them in their early life, they generally keep 
it in their mind’s eye, and perhaps in later years try to improve 
upon it.’’ 

Another boy of 13 years wrote :— 

‘‘The modern farmer is an Atlas up-to-date, bearing the world 
upon his shoulders. He is head of the world’s larder, always striv- 
ing to keep it well stocked to meet the needs of a great community. 
He cultivates the soil, he gets good crops by careful selection of 
his seeds beforehand, and in various other ways helps on the work 
of agriculture. In the late Stone Age tools were scarce, and people 
were few; therefore, a barren wilderness resulted. The British 
Isles are surrounded by water, and they depend entirely upon the 
Colonies for food. The farmers do not grow enough to feed the 
nation.”’ 


Just a final quotation from the paper by a 12-year-old girl :— 


‘‘ There was a lovely new geranium called Fascination, and it 
would be a funny world if God had not made any flowers.’’: 


In addition to the facilities offered to the elementary schools, 
somewhat similar opportunities were afforded by the Council to 
the scholars at the Malvern College and the many other large 
schools for which Malvern is famous. There are some 2,000 
children attending such schools in Malvern, and the Council 
allowed the scholars to come to the show at any time at haif 
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price. That this concession was appreciated was shown by the — 


fact that at one time there were on the show ground no 


fewer than 500 boys from the College alone. Parties of these 
boys were organised at their own request, and they were taken 
round the ground by well-known agricultural experts, who took 
pains to make their visit of real value. 

For the reassurance of show authorities who may contemplate 
following the Three Counties Society’s lead, it may be mentioned, 
first, that a very substantial sum accrued to the Society in gate- 
money, and secondly, that never was there any trouble through 
over-crowding or otherwise as a result of the visit of the children. 


* * * * % * 


METHODS OF ORCHARD SOIL 
MANAGEMENT. 


Ernest M. Brar. 


Previous to the war the orchards of England, with very few 
exceptions, fell into two classes :—those under clean cultivation 
and those under permanent grass. These two main divisions 
still hold good, but the scarcity of labour during the war years, 
and its high cost since, have induced growers to make alterations 
in their methods of management. Many more orchards have 
gone down to grass, and various new methods of dealing with 
the herbage have been introduced. In most of the orchards 


which are still under clean cultivation new methods of — 


tillage have heen adopted for reasons of economy. In different 
orchards, both arable and grass, the systems of soil management 
are much more varied than formerly. The object of this article 
is to describe some of these systems, and to discuss their merits 
and their suitability to various conditions, climatic and otherwise. 


Clean Cultivation.—Before the war the usual method of 


maintaining clean cultivation in orchards was to have the ground — 


dug during the winter, and to follow this up throughout the 
growing season by horse cultivation between the rows of trees 
and hand hoeing in the rows. In the case of many plantations 
of bush-shaped or dwarf trees, planted too close together for 
horse cultivation, the whole of the work had to be done by hand. 
There is still no better system of cultivation; but in most cases 
growers have been obliged to find less expensive methods. The 
winter digging, or rather shallow forking over, used to be done 
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very cheaply by piecework, but is now naturally much more 
costly, even if men can be found willing to undertake it by the 
piece. Hoeing also, which must be done at frequent intervals 
during the growing season, if the land is to be kept clean, has 
become much dearer, so that growers are obliged to reduce to a 
minimum the area which can be worked only by hand. 


New Implements.—Fortunately the situation has stimu- 
lated invention on the part of implement manufacturers. 
‘* Off-set ’’ implements, such as have long been used in Ameri- 
ean orchards, have been introduced. ‘These are so designed 
that they can work the soil under the branches, close up to the 
stems of the trees, whilst the horses and man walk clear of the 
branches midway between the rows of trees. There are, for 
instance, several patterns of fruit farm or plantation ploughs. 
These differ from an ordinary plough in having the head and 
handles adjustable, so that they can be swung out at an angle 
to the beam. The horses are attached by a single trace chain 
to a staple on the beam. and not to the head in the usual 
manner, the adjustable head serving merely as a guide and sup- 
port to the trace chain. The breast is designed to turn a wide, 
shallow furrow-slice, as deep ploughing is neither necessary nor 
desirable amongst fruit trees. <A dise coulter can be fitted in 
place of the usual knife coulter for ploughing grass land or 
where weeds are very thick. With such a plough it is possible 
to work right up to the stems of the trees, unless they are of the 
old-fashioned bush type, branching right from the ground level. 


Ploughing in Orchards.—There are several ways of using 
the plough. The best is perhaps as follows:—If the land is 
weedy, first fork over by hand the narrow strip down each row 
on which the trees actually stand. Then plough towards the 
stems of the trees. This leaves a shallow furrow midway 
between the rows, which is useful for drainage. The following 
winter, in order to keep the land fairly level, plough away from 
the stems, and dig the narrow strip in the actual tree rows after 
ploughing. It is sometimes recommended that the land should 
be ploughed up to the trees in autumn and away from them 
in spring. This, however, doubles the labour, and involves more 
stirring of the soil with its risk of injury to the roots. More- 
over, the second ploughing brings ¢o the surface again any 
manure and weeds which were buried by the first ploughing. 
Still, the second ploughing is occasionally necessary after a wet, 
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mild winter in which the weeds have grown through the furrow — 
seams and the land has been solidified by heavy rain and the — 
trampling connected with winter spraying and pruning. Two 
ploughings are certainly not necessary for the sake of levelling 
the land. The summer work with cultivator and hoes does much — 
toward this, and ploughing towards and away from the trees in ~ 
alternate winters completes the process. | 
Whether the single ploughing should be done in autumn or 
in early spring is a matter which must be decided by local con- 
ditions. Land ploughed in autumn certainly lies drier during © 
the winter. On the other hand, if the land is weedy, there is _ 
something to be said in favour of leaving the weeds as a covet © 
crop to prevent the washing out of plant foods during the winter, 
ploughing them under in early spring. In practice, where there 7 
is much land to be ploughed, it is probably best to get the work 
done at such times during the winter as conditions are suitable © 
and the horses are available. 
Ploughing may not be essential every winter. When a dry. 
autumn favours late surface cultivation, so that the land can be © 
got clean before winter, it may be omitted, at any rate on some _ 
soils. It is unwise to do more ploughing than is absolutely 
necessary. as the less the roots are disturbed the better. It has 
been found that the greater part of the food-gathering roots of — 
fruit trees lie between 4 in. and 10 in. below the surface. For 
this reason the plough should never go more than 8 or 4 in. 
deep. If this is kept to, it is doubtful whether ploughing does _ 
any more harm than shallow forking, and it certainly does less _ 
than deep digging. 
Spring and Summer Cultivation.—Whether the land has 
been ploughed or not. surface cultivation should begin at the 
earliest opportunity after the soil becomes dry enough in spring. 
This does good at first by admitting air to warm the soil and 
start the processes which lead to the elaboration of plant foods: 
and, later in the season, a fine surface tilth or ‘‘ dust mulch ” 
does much to protect the trees from drought injury by checking 
the upward flow of moisture and its loss by evaporation from the 
surface. i ia 
For reasons of economy hand hoeing must be reduced to a 
minimum. Implements of recent introduction assist the crower 
in this direction. There are cultivators with adjustable head and 
handles, used in the same way as the plantation plough already 
mentioned. It is also a simple matter to fit a special dise rudder 
attachment to a spring-tined cultivator. Both types of culti- 
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vator have their uses, according to the condition of the ground; 
and both allow of the soil being stirred beneath the branches of 
the trees, leaving only very narrow strips to be hoed by hand. 
Indeed, where it is possible to cultivate in two directions hoeing 
may sometimes be avoided altogether. The spring-tined culti- 
vator, which is very low, can be used even amongst bush-shaped 
trees which branch close to the ground. | 

Cultivation and’ hoeing are generally needed three or four 
times in the spring and early summer, and again a like number 
of times in the autumn, if the weather is dry enough. There is 
usually a period in the summer when cultivation is not much 
needed, and when it is undesirable on.account of the branches 
being weighed down with fruit. 

Many horsemen regard these newfangled off-set ploughs and 
cultivators as quite impossible tools. The writer can say from 
experience, however, that anyone can work them easily after a 
brief trial ; and they make for the comfort of the man by keeping 
him clear of the branches. 

Motor Cultivation.—Motors are used to some extent in 
place of horses in fruit plantations, and there is no doubt that 
they do much less harm amongst the trees. In Kent orchards 
small tractors are used to draw both ploughs and cultivators. 
Rotary soil-tillers are very useful for surface cultivation during 
the growing season, as they are narrow enough to pass between 
rows of bush fruits and low enough to work under branches 
about 3 ft. from the ground. Their chief value is to reduce hand 
labour, both digging and hoeing, rather than to replace horses 
where there is plenty of room for the latter to work. 

Intercropped Plantations.— Most young orchards are inter- 

cropped until the trees grow large enough to shade the whole of 
(the ground. If they are intercropped with vegetables, flowers, 
| or strawberries, as is the custom in some districts, the cultivation 
-MTaust be such as is required by these crops, and need not be 
considered here. More generally, however, the young orchard is 
intercropped with bush fruits. Tn this case the space between the 
rows soon becomes too narrow for ploughing. Tt is better, in fact, 
to manage as far as possible. even from the start, with surface 
cultivation only, as bush fruits are shallow rooted. For a good 
many years a horse-drawn or motor cultivator can be got between 
the rows, and as long as this is possible there is no need for 
deeper tillage, though it is usually necessary to dig the actual 
tows. For a few years after planting, in fact, it is often possible 
to cultivate in two directions, in which case digging and hoeing 
E 


170 Mernops or OrcHarD Som MANAGEMENT. | May, 


are confined to a small space round each bush and tree. The 
frst cultivation in spring is often difficult, owing to the surface 
being panned down by the winter's rains. The writer knows 
nothing better in such conditions than a rotary motor tiller. 
Tt is possible, however, to do the work with a horse-drawn culti- 
vator if suitable tines are fitted, those with chisel points being, 
perhaps, as good as any. Sooner or later there comes a time 
when the bushes fill the space so that horse or motor cultivation 
must cease, and there is nothing for it but to fork over the 
eround in winter and hoe it by hand in summer. By that time, 
however, the bush fruit should be yielding well enough to pay 
for such work. 

Very thorough cultivation is, of course, essential for bush 
fruits, which quickly suffer from drought unless a mulch of fine 
soil igs maintained during the late spring and early summer. 
Cultivation should start as early as possible in spring and be 
repeated whenever the surface tends to become either weedy 
or panned down. Nor should the work cease after the crop has 
heen gathered, for a plantation which 1s not cleaned in the 
autumn by surface cultivation must be dug in winter to get rid 
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of the weeds. By the time the bushes are worn out the per- - 


manent trees should be coming into full bearing. The bushes 
can then be grubbed and the orchard treated as described already. 

Grass versus Cultivated Orchards.—As a general. statement, 
it may be said that an orchard under clean cultivation is superior 
to one under grass. The fruit grows larger and is often of better 
quality, the flavour and texture of the flesh being more pleasing. 
This, however, is only a general statement. Much depends on 
the management of the grass orchard, also on local conditions 
of soil and rainfall. There is no doubt that a grass orchard is 
more liable to suffer in a year of drought. On the other hand, 


it is drier during a wet season and during the winter, which is — 


an indication that grass is an advantage in a wet situation. © 
There are circumstances in which grassing is harmful and others — 
in which it is beneficial. If the trees are fruiting freely and not — 
making any too much growth, grassing cannot be advised, as 


the trees are likely to go downhill. If, however, they are making © 


vigorous growth. and particularly if they are making growth 
rather than fruit, grassing is likely to steady the growth and 
induce a more fruitful habit. Where leaf scorch is troublesome 
amongst apples, grassing sometimes proves a remedy. Though 


the fruit is generally smaller in a grass orchard than in one that ~ 


is well cultivated, it invariably has a higher colour, particularly 


} 
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in a wet season. Very often, too, it has better keeping qualities. 
It is an advantage to a grower to have some orchards under grass 
and others cultivated, as the two classes score in different 
seasons. 

The kind of fruit grown has some influence. Plums are 
generally decidedly better on cultivated ground, whereas most 
cherry orchards are grassed. In the case of apples and pears, 
standard or half-standard trees on free-growing stocks are more 
suitable than bush-shaped trees for a grass orchard. 

It is the question of expense, however, which has prompted 
so many growers in recent years to grass down their orchards. 
They contend that, even if the fruit is not always of such high 
quality, if pays better owing to the reduced cost of production. 
As a matter of fact, there are plenty of instances, under modern 
methods of management, in which the fruit is of superior quality 
in grass orchards in all but seasons of severe drought. It cannot 
be too strongly insisted, however, that an orchard must be well 
established before it is grassed down. Clean cultivation is essen- 
tial for at least seven or eight years after planting, and better 
still for ten or twelve. Nothing is more prejudicial to the growth 
of newly-planted fruit trees than having turf over the roots, as 
may be seen from examples in every district. The trees simply 
stand still, and in most cases become permanently stunted and 
useless. 

Management of Grass Orchards.—The oldest examples of 
grass orchards are composed of tall standard trees with stems 
6 ft. high. The grass is kept short by grazing with sheep, and 
occasionally even with cattle. Provided that the sheep, during 
part of the year, receive cake or other concentrated food, the 
trees are considered to get all the manure they require, though 
there is no doubt that both the trees and the stock would benefit 
if such orchards were occasionally dressed with basic slag, 
steamed bone flour, or some other phosphatic fertiliser. The 
object in the best-managed orchards is to keep the grass short 
by grazing, this being particularly desirable during late spring 
and early summer, when the rapidly-growing herbage makes its 
heaviest draft on the moisture in the soil. 

Pigs and Poultry in Orchards.—Orchards grassed down in 
recent years are seldom of the tall standard type, but more 
often contain half-standard trees or bushes on a short leg. 
Amongst these cattle are out of the question, and even sheep are 
seldom advisable. The stems of the trees can be protected with 
wire netting or by painting with a deterrent dressing; but even 
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then sheep will damage any branches which are within their 
reach. Many growers, therefore, now run pigs under their trees. 
Provided that they are regularly fed and watered, and are not 
kept until too old, pigs very seldom do any damage even to bush- 
shaped trees. If run thickly enough they keep the grass in 
check, and supply the trees with all the manure they require, 
unless it be an occasional dressing of phosphates. 

Two methods of pig-keeping are to be seen. One aims merely | 
at keeping the grass under control, the pigs being run over a 
fairly wide area. The other consists of penning the pigs thickly 
on a small space at a time, preferably a narrow strip, and 
moving them on when they have thoroughly worked the ground. 
This they quickly. do so long as the soil is moist enough. In 
this way the orchard is really kept by the pigs under cultivation, 
though it may appear somewhat rough at times. The combina- 
tion of pig-keeping with fruit-growing is being largely taken up, 
and it is doubtful whether there is any better stock than pigs 
to run in orchards, both for the benefit of the trees and from a 
financial point of view. If portable shelters and self-feeders 
are adopted the labour involved is not considerable. 

Some growers prefer poultry in grass orchards. They can 
hardly be kept thick enough permanently to keep down the grass _ 
entirely. In some instances, at any rate, it has been found 
necessary to mow the herbage once a year and carry it off. 
This is a drawback, as it means a loss of organic matter. How- 
ever. the poultry, kept at the rate of about 60 to the acre, are 
considered to supply the trees with all the manure they require. 
Poultry have one advantage over other stock in that they destroy 


a large number of insect pests, though their work in this direc- | 


tion is not sufficient to relieve the grower of the necessity for . 
spraying. Fortunately the birds appear to be unaffected by 


the poisonous washes used, and need not be moved out of the ~ 
orchard even when arsenate of lead is emploved. Of the classes 
of poultry available, there is much to be said in favour of the 


light breeds of ducks, which do not require water for swimming — i 
and, if of good strain, are remarkably good egg-layers. One 


great advantage is that they are easily and cheaply confined by 


quite low wire netting. | 

The Sod Mulch System.—What is known in America as ‘ 
the sod mulch system does not appear to have been adopted 
in this country to any extent. It is considered there as being 
suitable for districts where the early summer rainfall is not 
likely to be short, and for land that is too hilly for clean 
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cultivation. So far as drought resistance is concerned, it 
occupies a position somewhere between clean cultivation and 
permanent grass kept down by live stock. The system con- 
sists of mowing the grass twice a year and spreading it evenly 
over the surface, where it forms a mulch for a time, and 
eventually rots and finds its way into the ground. 

The writer has under his management an 8-acre apple 
orchard which has been under the sod mulch system for six 
years. It was originally sown with lucerne, the idea being to 
mow this two or three times a year, and so enrich the soil with 
organic matter and with nitrogen obtained from the air by the 
leguminous crop. The lucerne, however, did not last long, 
probably not caring for the shade of the trees. It has now 
almost disappeared; but the grass which has taken its place ° 
is still mown and left as a mulch. The soil is light and badly 
in need of organic matter, and for such conditions the sod 
mulch system seems to be well adapted. This orchard gives a 
very good account of itself, particularly in a wet season, but 
during the very severe drought of 1921 it undoubtedly suffered 
more than the cultivated orchards. Manures, of course, are 
required; and it may be considered a disadvantage that the bulk 
of these is used first by the grass, and is not likely to show 
prompt results on the trees. It must be remembered, how- 
ever, that, when the grass mulch rots, as it soon does, the 
manures are returned to the soil in the organic form which 
seems to be almost essential for fruit trees. This would appear 
to be an inexpensive way of organic manuring. The compara- 
tively cheap mineral fertilisers can be used entirely, and con- 
verted into organic form through the medium of the grass. 

The Sod Strip Method.—Although the orchard just men- 
tioned is doing well, one hesitates to do away with cultivation 
altogether in other orchards, because cultivation is so beneficial 
during drought, and prompt response can be secured from 
dressings of organic manures. A compromise is now being 
_ tried. The alleys between-the rows of trees are ploughed and 
_ cultivated as described above under the heading ‘‘ Clean 
Cultivation ’’; but the narrow strips on which the trees actually 
stand are left under grass, which is mown twice a year and 
treated as in the sod mulch system. In this way it is hoped 
to avoid altogether the expense of hand digging and hoeing, 
and to combine some of the advantages of both grass and cul- 
tivated orchards, whilst avoiding their drawbacks. The most 
active roots must be situated for the most part in the spaces 
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between the rows, where they receive the advantage of cultiva- 
tion and manuring. Bulky manures can be ploughed into these 
strips, which, when cultivated, correspond to the fruit borders 
of a private garden. The grass strips, it 1s hoped, will be 


sufficient to give the well-known grass effect of added colour — 


in the fruit, and possibly also to prevent leaf-scorch. As the 
system has been in operation for a year only, nothing can yet 
be said about results; but it is quite a recognised system in 


Canada, where it is known as the sod strip method, and is” 


found to yield the results outlined above. 


Cover Crops.—In most of the countries which send fruit 
to our markets it is the custom in very many orchards to grow 
cover crops. It is surprising, therefore, that the plan has 
apparently not been tried in this country, though a start has 
recently been made at one of our research stations. It 1s 
obvious that the growth of a leguminous crop, such as vetches 
or clover, which is afterwards ploughed under, is a cheap 
method of supplying the organic nitrogenous manure which is 


at once so necessary for fruit-trees and so expensive to buy 


in ready-made form. Moreover, if the cover crop, when 
necessary, is given the assistance of phosphatic and potassic 
fertilisers, these also are returned to the soil in organic form 
for the use of the trees. So easy is it to supply the necessary 
nitrogen in this way, that it is found to be quite possible to 
over-stimulate the trees if a leguminous cover crop is used too 
often, and a non-leguminous crop, such as rye, has to be 
substituted when necessary to avoid this. 

The usual plan of cultivation, using a cover crop, is to 
plough the crop under early in spring, and to follow this by 


alte) Ryne 


surface cultivation at frequent intervals throughout late spring — 


and summer. This is the period when cultivation is of most 
value to enable the trees to withstand drought. Cultivation 
continues until some time in early autumn, when the next cover 
crop is sown. It is considered that the drying effect of the 
crop is beneficial to the trees in autumn, helping them to ripen 
their wood. Throughout the winter, of course, it serves to 
keep the land drier than it would be under clean cultivation, 
and to prevent the washing out of plant foods. 

There may be something about our climate and conditions 
which would render the use of cover crops less advantageous 
than it is in other countries; but this needs to be proved by 
experiment on a considerable scale with different crops. 
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MARROW-STEM KALE FOR DAIRY 
COWS. 
C: OC. Mort. 


Unritz 1916 the writer had relied upon cabbages to provide 
the bulky succulent food required by cows in the autumn and 
early winter. About that time he had begun to seek ways of 
utilising land more continuously than by planting cabbages 
in May on fields that had been bare since the previous corn 
harvest, and in 1915-16 rye was grown for spring feeding prior 
to the planting of the “‘green’’ crop. It was on such rye 
stubble that the first trial was made with marrow-stem kale.* 

The kale was sown on 27th May and yielded—as ascertained 
in November by weighing the produce of a measured plot— 
24 tons of green forage per acre. The green-stuff was sampled 
by Mr. J. R. Bond, the County Organiser, and analysed at the 
Midland College. The figures were as follows, the average 
analysis of drumhead cabbages as given in “‘ Rations for Live 
Stock ’’+ being adjoined for comparison :— 


Marrow-stem Kale. Drumhead Cabbage. 


Per cent. Per cent. 
Dry matter The so pel ao ee 11.0 
Errore, #ss ve. Shay BS § aly. 1.5 
Oil aa as Bee o A 
Soluble carbohydrates at atlas 5.9 
Fibre ay hb sd Rs) 2.0 
Ash af Sh ile Hs 1.2 


The results of the first trial encouraged the hope that this 
crop might be substituted for cabbages, which had certain draw- 
backs—the cost of plants, the labour of planting and hoeing, 
and the risk of a gappy crop, owing to high mortality at planting 
or the ravages of the root maggot. A comparative test of the 
two crops was, however, made in 1917 on land just cleared of 
early potatoes; one half of the area was planted with cabbage, 
while the other was sown with marrow-stem kale. The results 
were decidedly in favour of the latter—it was easier and cheaper 
to cultivate, gave a heavier yield and appeared to be better 
food for the cows than cabbage. Since 1917 no cabbages have 
been grown on this farm. 

In 1916 and 1917 the kale crop was cut with an ordinary 
erass-mower fitted with a reaping flake. The heaps dropped 
off the machine were loaded on to a cart and led out for con- 
sumption on the grass land. In the autumn of 1917, however, 


* See “Enterprise in Dairy Farming,” J. R. Bond, this Journal, August, 1916. 
+ The Ministry’s Misc. Pubn. No. 32, price, 6d., post free. 
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a better method of utilising the crop was found: the gate 
between the kale field and the cow pasture was inadvertently 
left open, with the result that the cows spent the night among 
the kale. However, no ill effect on the cows followed, so it 
was decided to continue the grazing of the crop. Since that 
year the whole of the crop has been grazed off by the cows, and 
never has any ill effect on them been observed. 

The usual period during which the kale crop is required for 
consumption on this farm is from about the middle of November 
until the second or third week in December. At this time the 
cows lie in at night and are out on the kale from about 8 a.m. 
until 8 p.m. The average daily ration per head in addition 
to kale was, in 1928, 6 lb. hay, 1 lb. straw chop, 23 lb. brewers’ 
grains, 12 lb. coconut cake, and 12 lb. palm nut cake. Cows 
yielding less than 1 gallon receive no cake, others receive cake 
at the rate of 24 lb. per gallon after the first gallon. When 
particulars of the ration and yields were taken on 12th December 
last, 18 cows and 10 heifers in milk were producing 72 gallons 
per day. 

Probably many farmers would hesitate to turn a herd of cows 
into a crop of this nature, naturally fearing that the cattle 
would take harm, that the crop would be largely wasted by being 
trodden down and soiled, and that the land would be badly 
poached. In the writer’s seven years’ experience of this practice 
none of these fears has materialised. The cows consume the 
crop clean and close to the ground, leaving only a stump of about 
+ in. long and, although the land in question includes heavy as 
well as light soils, the damage due to treading has: been very 
small. The kale crop appears to hold the land dry. 

After the kale has been consumed, the land is ploughed and 
as soon as practicable after the middle of January sown with 
wheat. 

Since 1917 the writer has regularly grown marrow-stem kale 
after early potatoes. The lifting of the earlies usually begins 
about 25th June, and as soon as a convenient area, say one 
acre, has been cleared, it is immediately sown with kale. The 
land requires little preparation—only one stroke with the spring- 
tine harrow and another with the spiked-chain harrow. The 
seed is then sown broadcast at the rate of 4 Ib. per acre and 
covered by one stroke with the chain-harrow. As the potato 
crop has been liberally treated with both dung and _artificials, 
the kale requires no manure, except sometimes a top dressing 
of nitrate of soda after germination. 
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On land fairly free from charlock and other annual weeds, 
kale does not require drilling in rows for horse-hoeing. Iu 
1928, however, the writer grew the crop on land where there 
was reason to expect weed-troubles, and he drilled the seed in 
rows 19 in. apart. This distance, however, proved to be un- 
necessarily wide. It would appear that 9 in. intervals might 
be ideal, as this spacing would permit of the only hoeing required, 
viz., that to be given immediately the drill rows are properly 
visible. 

Marrow-stem kale is fairly resistant to finger-and-toe disease, 
it is capable of withstanding considerable periods of dry weather, 
and it is not readily injured by frost. Although early sowing is 
desirable, the writer sowed as late as 25th July in 1920 and 
obtained a very good yield. Also the date of utilisation is 
elastic: if the crop is not required until December it may be 
reserved till then, and even until the beginning of January. In 
the writer’s experience this crop produces a great quantity of 
valuable green forage with the minimum of expense and labour. 


THE HOME RANGE OF WILD 
ANIMALS, 


H. Mortimer Barren, F.Z.S. 


Tux distances wild animals travel during the normal course 
of their lives have recently been much discussed in agricultural 
circles. Judging from various haphazard statements that have 
been made, it would seem there is a lack of knowledge on the 
subject. We may take it that almost without exception a wild 
animal has an individual home range, with its lair or den or seat 
roughly as the centre from which it works. It may, of course, 
_ have several lairs dotted up and down its main line of travel, in 
any one of which it rests according to the various circumstances 
which govern its movements; but nevertheless there is invariably 
some spot which it regards as home. 

_ The routine of the backwoods trapper serves well to illustrate 
what is meant by home range. The trapper has his central cache 
containing his stores, etc., and from this central cache he runs 
out his trap lines along the various stream banks. At some of 
the more distant points he builds shelter cabins, at which he can 
put up should circumstances demand it, but the presence of these 
outlying cabins does not really affect the over-all extent of his 
trapping range. If, indeed, the country favours it, he arranges 
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all his trap lines radiating immediately from his central cache, 
making each line so short that he is never far enough from home 
for an extra outlying cabin to be necessary. 

It is on exactly the same lines that most wild animals seem to 


plan their lives. If their food is abundant there 1s no need to 


travel far, and no need, therefore, for outlying shelters ; but if, 
on the other hand, their food is scarce, they may have to travel 
ereat distances from one source of supply to the next, and out- 
lying shelters are then necessary. 


With few exceptions, such as the nomadic weasel tribe, | 


animals do not travel haphazardly, and just as the trapper keeps 
to the streams, so do wild creatures keep to certain defined lines 
of their own choosing. Thus the home range represents so many 


crooked arms radiating from one centre like the branches of a 


tree. The main arm may run ten or twelve miles, and from it 
the minor routes branch off to the various feeding quarters of 
the beasts concerned. When pursued an animal generally runs 


roughly in a circle, which is the circle of its home range, of the © 
country it knows, and once driven out of that area it is in 


strange territory, and usually at the mercy of its pursuers. 

Having thus explained the chief meaning of home range, we 
may discuss the range of certain wild animals which are of 
interest on the farm. 

The Hare.—As has been intimated, the distances an animal 
travels are decided mainly by its food. If its food is abundant 
its rate of travel is slow, and it probably lives month after month 
within a mile or two of some central landmark; but if its food 
is scarce, it travels faster and farther. It therefore follows that 
it travels greater distances in winter than in summer, and this 
fact has led to much misunderstanding. 


Foxes, hares, and the like have been tracked across the snow 
for surprising distances during an extremely cold snap, and 
recently the statement was made that a hare—presumably any | 
hare at any time—will travel thirty miles in a straight line 


during a single night. I do not doubt that a hare has been 


tracked that distance, but unquestionably it was a hare that had | 
been starved out by the snow which rendered the record visible. | 


Normally an individual hare may be seen day after day in the 
same two or three fields, but a starving hare during a period of 


snow may travel any distance. He, it should be understood, is | 


the exception. 


The accompanying sketch shows the home range of a hare I 
had under observation. This individual possessed a certain 
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Fic. 1.—The Home Range of a Hare on Southern Slopes. The dotted lines show 
the Home Range and lines of Travel, and the numbers 1-16 represent miles. 
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feature by which it was distinguishable, and it lived in a locality 
where hares were rare. The chart, therefore, is as accurate as 
several weeks of close study of an individual animal under all 
weather conditions could make it, and I think it may be taken as 
representative of the life of the normal hare. There is consider- 
able difference between the summer range and the winter range, 
and since this animal lived in mountainous surroundings it 
would travel farther, if anything, than the ordinary brown 
hare of the valleys. 

In dealing with any animal—most certainly in dealing with 
the hare—we must not endeavour to lay down hard and fast 
rules. Circumstances adjust their habits. Hares mate during 


most of the year, only excepting a few weeks in mid-winter, and 


a mating hare is proverbially erratic. _ 

I do not think, however, that hares cover more ground during 
their mating activities than normally, as foxes unquestionably 
do. Hares have certain trysting or meeting places, where they 


assemble in comparatively great numbers. I have myself 


_ repeatedly seen gatherings of fourteen or fifteen hares, and on 


one occasion counted twenty-seven together. These meeting 


places are usually waste land, though sometimes the hares meet 
on rough pasture land, and the hare population, possibly for 
several miles around, is apt to foregather there at night time. 


The Rabbit.—The rabbit is not so great a traveller as the 


hare, and it is probable that 90 per cent. of the rabbits that live 


and die spend their lives within two or three miles of the burrow — 


they frequent. 


In a hilly country, where pasture lands are the dominant 


feature, rabbits frequently travel three or four miles during fine 


nights, returning before sunrise to the point from which they — 


started. In order to understand how stay-at-home a creature — 


the wild rabbit usually is, however, one need only visit a wood- 


land border which a few of them frequent when there is a light — 
tracking snow. It will then be seen that every yard of ground _ 
has been traversed by them, and of course this goes on the 


season through. If it is true of other beasts that they travel no 


farther than their food requirements demand, it is especially 


*S 


true of the rabbit, and I would say that in ordinary farm — 
country the average rabbit spends his life within a radius of © 


three fields. 
The rabbits’ home ranges, however, overlap, and while the 
individual rabbit does not travel far, his trail is crossed and criss- 


crossed by others of his kind, and their trails in turn are 


crossed. 


pio 
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The Fox.—The fox after leaving cover does not dally and 
linger in places where sheep and cattle feed. True, his area 
of travel is probably close upon twenty miles across—that is, he 
may travel ten miles out in either direction—but where game is 
plentiful he rarely leaves the coverts. Normally a fox is in 
strange territory eleven miles from his home centre, but I have 
known mountain foxes to hunt: pheasants in coverts seventeen 
miles in a direct line from the Highland cairn where they were 
nursing their cubs, and to carry their kill that distance home— 
there being no pheasant coverts nearer. The mountain fox, 
however, is a child of a lean environment: he travels farther for 
his food than the little red foxes of the hunting Shires, and he 
is a hardier, huskier beast. 

The fox habitually avoids the open grazing country. He 
prefers to stalk close under the edge of a woodland or along a 
ditch bottom, and whenever possible he keeps to the cover, even 
though it be a hedge, in preference to taking the open. His 
paws are small, his body is clear of the ground, his stride is 
comparatively long, but above all he does not loiter. 


The Badger.—The badger belongs almost exclusively to the 
dense woodlands. A badger will make a detour of two or three 
fields, keeping to the hedge bottom, rathar than cross an open 
gate-gap. Certainly I have known cubs to play about in open 
pasture, and in the Tweed valley they are not popular owing to 
their habit of trampling down the crops; but if the badgers come 
into the open at all, they frequent only one small patch close to 
their woodland retreat. The badger is the most stay-at-home 
and secretive animal we have, though old dog badgers are known 
to live nomadic lives. 


The Hedgehog.—Hedgehogs do not travel any great distance. 
At night time they are fond of frequenting the haunts of cattle 
in pursuit of the insect life generally abundant there. The 
hedgehog is a great lover of warmth, and will lie down close 
under a resting animal—a habit which has no doubt given rise 
to the common belief that hedgehogs suck cattle. Asa rule this 
hedgehog is liberally infested with vermin, while his long hollow 
Claws form an ideal germ-carrying agency. The animal is an 
unclean feeder, delighting in carrion, and if one is killed its paws 
will probably be found to be foul with unclean matter of one 
kind and another. I have known one to busy itself in an open 
pasture, turning over the dung of cattle in search of the insect 


life thus exposed to view. 
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THE FOOD AND FEEDING HABITS 
OF THE’ BLACKBIRD: 


Water E. Conuines, D.Sc., M.Sc., F.L.8., M.B.O.U., 
Keeper of the Yorkshire Museum, York. 


For many years past fruit growers throughout the country | 
have complained of the enormous increase in the number of © 
blackbirds and of the serious damage occasioned by them. On — 
the other hand, many have contended that whatever, damage 
has been done has been more than compensated for by the | 
injurious insects which this species destroys. Unfortunately, 
we have not hitherto possessed that information respecting the 
food and feeding habits of the blackbird (Twrdus merula, Linn.) 
that would enable the unbiased mind to arrive at any decision © 
as to its economic status. q 

In the investigation of which the results are here given, the _ 
writer has endeavoured :—(i) to compute by the volumetric _ 
method the diet of this bird,. by an examination of stomach, 
ete., contents from specimens obtained throughout the country 
and during each month of the year; (ii) to show the nature and 
percentage of the food taken in a fruit-growing and an urban 
district. 

Practically every writer on the food of this species has con- 
demned the bird as a malefactor of the worst type, the only one ~ 
of any note holding a contrary opinion being Yarrell, who 
regarded the insects, slugs and snails eaten by it, as counter- 
balancing the amount of fruit destroyed. We must bear in- 
mind, however, that in his day the blackbird was by no means 
so plentiful as at the present time. 

Natural History.—The blackbird commences nest building © 
in March, and eggs have been found in that month, but 
generally the first brood appears in April, and several broods 
follow up to July. The number of eggs varies from 4 to 6, 
4 or 5 being the more usual. They are of a greenish blue, ~ 
streaked and spotted with reddish-brown. Incubation takes about 
fourteen days, and the same period is occupied in fledging the — 
nestling. The nest is built a few feet above the ground in ~ 
bushes, hedge-rows, etc., rarely in trees. The case is formed 
of mud and horse-dung, and lined with dried grasses and moss. — 
It is no unusual sight to see the young of this species assisting — 
the parents to feed the later broods. 

In addition to the natural increase in the resident population 
of this species, we have a large autumnal immigration. ; 
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Berry has directed attention to the importance of keep- 
ing in view a bird’s migration habits when considering 
whether it should be afforded or denied protection, particularly 
in the breeding season. *‘‘ This is a difficult question to unravel, 
but it is at all events clear that it is the individual bird whose 
services or misdeeds have to be weighed, one against the other, 
and not necessarily the dietaries of the different birds, or groups 
of birds, composing the species. If the blackbird or song-thrush 
that is with us during the breeding season, destroying number- 
less slugs and snails and noxious insects, leaves us before the 
autumn fruit ripens, it would be a mistaken policy to destroy 
that bird in the supposed interests of the apple or pear crop, 
however much injury may be done to these fruits by immigrant 
birds of the same species bred in North-western Europe.’’ 

Dr. Eagle Clarket has shown “‘ that a general southward 
migration, of the British song-thrush at all events, commences 
as early as the beginning of August, or even in some seasons 
in July, and the blackbird is seen at the lighthouses by 
September. Probably many remain till later in the year, and 
many individuals reside permanently in their native districts. 
4 oa. I am inclined to believe that the song-thrush or 
blackbird who takes a small toll of the strawberries or goose- 
berries in July is the individual who has been an industrious 
gardener all summer, but that almost before even the small- 
fruit season is over, many of the blackbirds and all the sonz- 
thrushes have gone from us to be seen no more for good or ill 
till February comes round; and that the birds seen in autumn— 
and for the most part in the open fields—are the migrating flocks 
making their way south from areas far to our north.”’ 

“Tf I am right in this, the indiscriminate slaughter of black- 
birds and song-thrushes in the nesting season, under the belief 
that the fruit crops will thereby be conserved, may do more 
harm than good to these very. crops, and this, even although 
fruit may form the bulk of the crop-contents of selected 
individuals, killed for examination in the fruit season. The 
fruit diet is noticed at once, but the unostentatious consumption 
of countless hosts of grubs and insects, especially in the early 
mornings, is much less readily observed.’’ 

Whilst fully admitting that this matter of migration is an 
important one and well worthy of closer attention by the 
economic ornithologist, our contention is that, in the case of the 


* Scot. Nat., 1917, p. 126. 
+ Studies in Bird Migration, Vol. 1, p. 213. 
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blackbird, both the non-migratory and the immigrant birds are _ 
too plentiful, hence the serious damage they have occasioned to — 
fruit crops during recent years. | 


Field Observations.—Inquiries have been made personally 
and by correspondence in a large number of districts throughout _ 
Great Britain as to the relative abundance of blackbirds. The 


difficulties of such an inquiry are many, but a general concensus 


of opinion points to the fact that this species is far too numerous, - 
particularly so in the midland, southern, and south-western — 
counties. | 

Certain correspondents have assured us that for some years _ 
past they have annually destroyed 300 to 1,000 specimens, others 
have destroyed 100 to 400 eggs, and yet all are agreed that the — 
birds are more numerous to-day than ever before. 7 

In one or two districts we have been able to obtain comparisons _ 
with other species: thus we are variously informed that ‘‘ they 
(blackbirds) are five or six times as numerous as thrushes ’’; 
‘‘ there are more blackbirds’ nests than any other species except- 
ing the house-sparrow and starling’’; ‘‘ our orchards and 7 
gardens are full of them, they are more numerous now than ever 
before, they will soon be as plentiful as starlings.’’ 


These and numerous other similar statements all point to — 
the fact that in spite of the destruction that is carried out in 
some districts, the blackbird is far too plentiful, and that it is 7. 


increasing. 


Food Habits.—As the result of an examination of the 
stomach contents of 285 specimens we found that 39 per cent. 
of the total food consumed during the year is of an animal nature - 
and 61 per cent. vegetable. The animal food may be sub-_ 
divided as follows :—22 per cent. of injurious insects, 8.5 per 
cent. of beneficial insects, and 5.5 per cent. of neutral insects, 
4 per cent. earthworms, 2.5 per cent. slugs and snails, and 1.5 _ 
per cent. miscellaneous animal matter. 

Amongst the injurious insects we find wireworms, the larvae : 
and beetles of the clay-coloured weevil (Otiorrhynchus picipes, 
Fabr.), larvee of various Noctuae, leather jackets and various 
dipterous larve. | 

The vegetable food consists of 25.5 per cent. cultivated fruits 
(strawberry, raspberry, gooseberry, currant, and apple, pear, 
and plum as fruit pulp), 2.5 per cent. wheat, 2.5 per cent. roots, 
24.5 per cent. wild fruits and seeds, and 6 per cent. mis-_ i 
cellaneous vegetable matter. 
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A summary of these different items shows that of the total 
food consumed the blackbird is beneficial as regards 24.5 per 
cent., neutral as to 41.5 per cent., and injurious as to 84 per 
cent. 

In investigations on the food and feeding habits of the house- 
sparrow and the starling the writer has shown the differences 
that occur in the percentages of the various food items in different 
districts, and these have been computed for the present species 
also. 


Food of blackbirds in Fruit-growing and Urban Districts. 


Five Fruit Average for 
Growing Five Urban whole of 
Food Items. Districts. Districts, country. 
Animal food. 
Injurious Insects... oes 16.5 23.0 22.0 
Beneficial Insects... 8 3.0 3.0 3.9 
Neutral Insects ati dee 4.0 aa 5.5 
EKarthworms ... aif ai 3.0 4.5 4.0 
Slugs and Snails... we 3.0 3.5 2.0 
Misc. animal matter 3 2.5 4.0 1.5 
Household refuse... ot — 3.0 — 
Totals Ly a 32.0 45.5 39.0 
Vegetable food. 
Cultivated fruits and fruit pulp 28.5 18.5 25.5 
Wheat oa oes a: 2.0 1.0 2.5 
Roots ... ame = Ry 1.0 Lo 2.5 
Wild Fruits and Seeds a: 32.0 26.0 24.5 
Misc. vegetable matter oF 4.5 7.5 6.0 
Totals oe we 68.0 54.5 61.0 


In fruit-growing districts, therefore, the percentage otf 
cultivated fruits and fruit pulp is much larger than the mean 
average. This destruction of fruit commences as goon as it 
begins to ripen and continues until it is gathered. It is clear 
that it is much easier to obtain than any other kind of food 
at a certain season of the year, and during that period the 
percentage of animal and other food taken is at its lowest. Again, 
for ‘the remainder of the year the most abundant supply of 
food consists of wild fruits and seeds: indeed. it may be said 
that it is practically only during the late winter and spring 
that any considerable amount of animal food is consumed. 

The figures for urban districts: show a decrease of 10 per 
cent. in the amount of cultivated fruits consumed, of 7 per cent. 
under the mean average, and a decrease of 6 per cent. in the 


F 
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quantity of wild fruits and seeds, or 1.5 per cent. above the 
mean average. In such districts cultivated fruits are not so 
plentiful, and hence a lower percentage is consumed, or we may 
say that there is an abundance of food generally which is more 
easily obtained. This is borne out by a reference to the nature ~ 
of the animal food consumed. The injurious insects show an 
increase of 6.5 per cent. over the fruit-growing districts, and 
1 per cent. over the mean average. Taking the total bulk of 
insect food (injurious, beneficial and neutral) there is a decrease 
of 1.5 per cent. on the mean average. ‘'o summarise, we may 
state that in fruit-growing districts the consumption of animal 
food is at its lowest, being 18.5 per cent. below that of the ~ 
urban districts and 7 per cent. below that of the average mean, 
whereas the consumption of vegetable matter in fruit-growing 


districts is 18.5 per cent. above that of the urban districts and 


7 per cent. above that of the average mean. 

Investigations conducted in this and other countries on 
different species of wild birds suggest that this is precisely what 
we should expect. Over and over again it has been pointed 
out that a bird feeds upon the food that is the most easily 
obtained, and that the reason why a species becomes injurious 
is that we have too many of that species feeding upon the same _ 
kind of food. | 

It does not seem necessary to enter into any further analysis” 
of the figures obtained, for it is doubtless patent to every un- 
prejudiced mind that at the present time we have too large a 
resident population of blackbirds—which is from time to time 
augmented by immigrants. The struggle for existence must 
be very keen, and so long as these conditions obtain in fruit- 
erowing districts, the blackbird will continue to be one of the 
most destructive birds with which the fruit-grower has to 
contend. Before it can be regarded as a neutral or a beneficial 
factor its numbers will have to undergo considerable diminution. 


= % * * * * 


MAY ON THE FARM. 
J. R. Bonn, M.8c., 
Agricultural Organiser for Derbyshire. 


Weather Notes.—There is a natural tendency to hail May 
as a summer month; the days are long, there is usually a good 
duration of bright sunshine and there may be.some hot days; 
buds open and flowers bloom; and both bird and insect life 
become manifestly active. This month, however, properly belongs 
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to the spring quarter; its mean temperature, normally 51° F. 
in the Midlands, is 53° F. warmer than April but 52° F. colder 
than June, and the nights are frequently chilly. Occasionally 
there is snow in May; on the average there are ground frosts 
on three to five mornings ; while on the eastern side of the country 
cold east winds often prevail during the first half of the month. 
The rainfall is normally rather low and the rate of evaporation 
high, so that the complete destruction of ‘‘ twitch ’’ by drying 
is now usually possible. Up to the date of writing, however, the 
spring has been abnormally cold and dry, and all outdoor 
vegetation is backward; farmers are, therefore, looking forward 
with unusual interest to the advent of the fifth month. 


Grass Day.—In the Midland counties cows usually begin to 
he out in the pastures about the 12th of the month, ‘‘ Old May 
Day,’’ or in farming terminology ‘‘ Grass Day.’’ The actual 
date for the change from winter to summer management of cattle 
varies, however, according to circumstances—the class of stock, 
the forwardness of the grass, the weather, and the remaining 
supplies of fodder and roots. In this matter there is considerable 
difference of opinion among farmers, some contending that the 
pastures should be broken early, before the grass has risen to a 
full bite, others maintaining that too early grazing unduly exposes 
the sward to the effects of drought later in the season. 

In favour of early grazing, it may be said that it tends to a 
more even consumption of the entire herbage; whereas, when 
there is a full bite at turning out time, the stock are apt to 
select the best patches, leaving the coarser herbage to run to 
seed. Young pastures and rotation grasses should certainly be 
eaten down fairly soon; and when fields are known to “‘ eat off ’’ 
badly cattle should be turned into them before they have tasted 
better herbage. Another argument in favour of early grazing 
is that it encourages the grasses to tiller and form a close sward, 
and it favours the clovers, which are apt to be repressed by a 
long growth above them. 

Another series of considerations arises with regard to the 
Class and condition of the stock to be grazed. With dry stock— 
strong stores and dry cows—a full bite is not necessary, and some 
deficiency of grass may be an advantage, in that it ensures a 
more gradual transition from dry winter-keep to succulent spring 
herbage. Such cattle are, therefore, often turned out early in 
April. Some thought must, however, be given to the avoidance 
of chills; cattle that have been managed in a manner that has 

F 2 
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preserved their natural winter coat may lie out earlier than such 
as have been warmly housed and well fed all the winter. 

With regard to dairy cows, especially those recently calved, 
it seems to be generally agreed among the best farmers that 
grazing should not begin until the grass affords a full bite of 
‘mature ’’ herbage. It is often said that the herd should not 
lie out until apple trees are in bloom. Cows in full milk require 
a liberal supply of nutriment to maintain the flow and keep up 
body condition; but it is difficult at this time of the year to 
correct deficiencies in quality or quantity of the grazing by the 
use of fodder or concentrates, as after tasting grass the cattle 
will not eat much dry food. 

It is a point of good management to prepare the cows for the 
change from winter to summer rations and conditions. They 
are best protected against chills when the sheds have been kept 
cool and well ventilated all the winter, failing which, hardening 
off should begin in good time before grass-day. The change of 
diet is less drastic where the root supply has been so husbanded 
that the ration has been more succulent than usual during the 
latter part of April. One very good dairy farmer known to the 
writer endeavours to reserve a month’s supply of mangolds for 
use after May Day. Another good practice is that of mixing 
green fodder—rye or rye grass specially top dressed for the pur- 
pose—with the hay and straw chaff fed during the last fortnight 
before turning out time. 

Cow Cabbage.—On heavy soils and in dry, warm districts, 
dairy farmers replace the turnip crop with cabbages and man- 
golds. It is not practicable to sow the whole of the root break 
with mangolds—some portions may require more spring working 
than is conducive to good results with that crop; and in any case 
mangold roots do not reach a satisfactory stage of ripeness for 
feeding until about the end of the year. From the time when 
grass ceases to grow—about the end of October according to — 
the season and district—and until about the New Year, cow 
cabbages may provide suitable green food. 

Under favourable circumstances—moist land in rich condition — 
and a moderately warm and sunny season—yields of 50 or more | 
tons of heads per acre are obtainable without irrigation, while 
crops weighing 25 to 80 tons per acre are typically fair results 
of ordinary good farming. For high yields, however, it is 
important to secure plants of a good strain; in one of the writer’s 
experiments the difference in yield due to strain amounted to — 
15 tons per acre, while that due to fertilisers was 10 tons. 
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The best plants are produced by small market gardeners who 
obtain their stock-seed by personal selection. In autumn they 
go through fields planted with seedlings of their strain and select 
a dray load of the largest, firmest and best shaped heads; which 
they afterwards set out for seed production. This practice, 
pursued for many years, has resulted in the development of local 
strains of high productivity. One important respect in which 
they excel ordinary drumheads is their ability to keep firm in the 
heart until Christmas time, whereas the latter often heart and 
burst too soon for dairying conditions. The plant grower sows 
the cabbage seed in August, and about October transplants the 
seedlings into rows or beds, from which they are drawn for sale 
in May. : 

Cow cabbages resemble mangolds in their soil and manurial 
requirements—firm rooting ground, moisture, and liberal supplies 
of nitrogen. Flat cultivation has the advantage of permitting the 
horse hoe to be used in two directions, the land being first 
“scrawled ’’ out lengthways and crossways (or diagonally) and 
the plants being set in the points where the marks intersect. On 
heavy land, however, it is usually better to grow the crop on 
ridges, owing to the fact that the crop has to be harvested in 
November and December. 

At planting time the soil should be firm and moist; loose, 

cloddy ridges do not afford proper rooting conditions. Where 
the tilth is rather harsh and dry—and strong land usually is in 
that stage after spring cleaning operations—the ridges should be 
ridge-rolled and allowed to lie a week or two before planting. 
The soil should be firm enough to require the use of a spade 
rather than a dibble for planting. An ordinary spacing for the 
plants on good land is 30 in. each way, for which 7,000 plants 
are required for one acre; when spaced 24 in. apart in 27 in. 
drills, as on less productive soils, about 10,000 plants are required 
per acre. 
In cool seasons late cow cabbages may fail to heart satisfac- 
 torily, as was not uncommon in 1923; in dry sunny years, how- 
ever, a more serious trouble may be encountered—the root 
maggot. From actual experimental trial the writer can vouch 
for the effectiveness of ‘‘ discs ’’ put round the stem of the plants 
' at planting time;* but this method is hardly so convenient to 
adopt as that of sowing pungent substances—such as powders 
containing creosote or naphthalene or even soot—round the 
plants. 

* See the Ministry’s Leaflet No, 122. 
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MANURES FOR MAY. 
H. V. Garner, B.A., 
Rothamsted Expervmental Station. 

Manures for Swedes.—'l'he manurial treatment for this crop 
depends on two main factors, the lime supply of the soil, and 
the climatic conditions. If the soil is sour trouble will almost 
certainly arise through the disease known as finger-and-toe, and 
treatment must be directed towards correcting acidity as much 
as towards feeding the crop. The soundest remedy for finger- 
and-toe is to lime or chalk the land, but if this cannot be 
undertaken a partial but less satisfactory remedy is to sub- 
stitute nitrate of soda or nitrate of lime for sulphate of 
ammonia, and basic slag for superphosphate. It is doubtful 
if the latter course is of much value if the soil is distinctly 
acid, but it does postpone the setting up of sour conditions, 
and this is of importance in the case of fields containing a very 
small amount of lime. 
The climatic conditions largely determine how big a crop 
of swedes can be grown. In most areas a yield of 25-30 tons 
per acre is not unusual, while in the drier and hotter districts 
of the south only about half that yield is obtained. The scale 
of manuring should therefore be adapted to the size of the 
average crop. The most important constituent in the manure 
for swedes is phosphate, and superphosphate is the form which is 
most commonly chosen, on account of its quick-acting properties. 
A supply of phosphate helps the young plant to make a good 
start and brings it early to the hoe; it also improves the feeding 
value of the roots. Swedes can be grown without dung on cool 
,soils and in moist areas, but in droughty districts short dung 
is of great value for its water-holding properties. If no dung 
is used and fair crops are possible, potash should be included 
in the mixture in all but the stiff soils, and care must be taken 
not to limit the crop by lack of nitrogen. 
The following dressings per acre, modified as suggested above 
for soils short in lime, have been found suitable under the 
conditions stated:— — 


(a) (0) (c) »— @) 
Thin sheep downs. Dry districts, Moist areas,withdung. No dung available 
3 cwt.superphos- 10 tons dung, 10 tons dung, 4 cwt. 5 cwt. superpho 
phate. 3 ewt. super- superphosphate, phate, 1 cwt. sul- 
phosphate. 1 cwt. sulphate of phate of ammonia, 
ammonia. 1 cwt. muriate 0 
potash. 


All these manures should be applied before sowing. In the case of (d) 1 cwt. 0 
nitrate of soda may be given as a top dressing after singling if thought necessary. 


ws 
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Potash for Grassland.—The inclusion of potash in the 
manures for hay land is now fairly general on all but the 
stiffer soils, and experience often shows that even heavy land 
cannot stand the drain of potash which continuous mowing 
involves. | 

The value of potash manures for the improvement of graz- 
ing land, particularly on the lighter soils, is also becoming 
recognised. The first year’s results ‘of a manuring-for-milk 
experiment commenced in 1923 at the Staffordshire Farm 
Institute have recently been published. A poor light-land 
meadow which only yielded about 12 cwt. of hay per acre was 
devoted to the experiment. It was limed at the rate of 2 tons 
per acre and fenced off into three plots each of 34 acres, which 
were grazed by dairy cows for 18 weeks, the milk being 
weighed. The figures for 1923, which are preliminary in nature, 
are given below:— : 


Treatment per acre. Milk, gal. per acre. 
No manure. 264 
4 cwt. superphosphate. 261 
Do, + 1 cwt. sulphate of potash. 322 


At present prices the increase obtained by the use of the 
mixture of phosphate and potash is amply remunerative. The 
results were in agreement with observations made in the field, 
where it was noted that phosphate alone had little effect, but 
the combination of phosphate and potash gave a vigorous 
leguminous herbage. Although sulphate of potash was used in 
this particular case similar results could be looked for from the 
application of the same amount of potash in the form of muriate 
of potash, or the lower grade of potash manures. 

Storage of Dung.—It sometimes happens that dung made in 
spring cannot be carted out and applied for the current season's 
crops. In such cases it must be stored till the autumn. 
Summer storage involves bigger losses of nitrogen and dry 
matter by fermentation than occur in winter, and although 
these losses cannot be prevented they can in some degree be 


controlled by good management. If the dung has been made 


in covered yards or boxes its manurial value is best preserved 
by leaving it undisturbed, but if it lies in open yards or exposed 
heaps it should be made into as tight a clamp as possible and 
a covering of earth provided. A disadvantage of summer 
storage, particularly if the heap is kept under cover, is that the 
manure may become too dry. This retards the rotting of the 
straw, and the nitrates which are produced under dry conditions 
are liable to decompose if the heap is subsequently wetted. 
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iixperiment has shown that less loss of fertilising constituents 
occurs under cover than in the open, and to keep the manure — 
moist it is preferable to conserve as much as possible of the 
liquid originally present by keeping the dung compact, rather 
than to pump water or liquid manure over the heap. 


Cabbages.—Autumn-planted cabbages intended for summer 
use may have their final dressing of about 1 cwt. per acre of 
nitrate of soda or sulphate of ammonia at this time of the year 
if they appear to require a little help. Cabbages drilled or 
planted in spring will respond to a complete artificial fertiliser 
in addition to dung, and if farmyard manure is not available 
a generous supply of artificials will be needed to grow good 
crops. Nitrogen is the main requirement on most classes of 
land, but nitrogenous manuring unbalanced by phosphate and 
potash tends to give an open habit of growth very undesirable 
in cabbages. On stiff land the need of phosphates is greater 
than of potash; on lighter soils both are necessary. Suitable 
dressings per acre for medium land would be :-— 


(a) With dung. (4) Without dung. 
4 cwt. superphosphate. > Before 6 cwt. superphosphate. } Before 
= ,, muriate of potash. } drilling or 1-2 cwt. sulphate of }drilling or 
J planting. ammonia, J planting. 
2 ,, nitrate of soda, 1 cwt. muriate of potash. 


2 cwt. nitrate of soda, 

The nitrate of soda would be given in two top dressings during 
the growing season and in the case of widely spaced varieties 
it is preferable to apply it by hand near the stems of the plant 
rather than broadcast over the whole area. Salts such as 
kainit, sylvinite or potash salts are quite as suitable for cabbages 
as muriate of potash, for the common salt introduced with 
such substances benefits the crop. Similar manurial treatment 
may be given to Brussels sprouts and broccoli, and in intensive 
culture the above dressings of nitrate of soda are often con- 
siderably increased. No nitrate of soda would be applied late 
in the season to crops which have to stand the winter, it being 
more profitably reserved till growth commences in the spring. » 


Manurial Residues.—The bulk of the fertilisers for the 
season's crops will now have been applied, and it is of interest _ 
to consider what residues can be expected from these dressings 
for the use of future crops. There are two main sources of 
information on this point: (1) the evidence derived from the 
chemical behaviour of manures in the soil, and in particular 
from the analysis of drainage water from soils manured in 
different wavs: and (2) the results of field experiments where 
the residues are measured by the crops which they produce. 


* 
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Nitrogenous Manures.—The soil has no power to retain 
nitrates; hence nitrogen supplied in the form of nitrates of soda 
or of lime leaves no direct residue. The same applies to the 
nitrogen of sulphate of ammonia, dried blood and rape cake, 
which is speedily converted into nitrate in the soil. If the 
bigger crops of roots and straw grown by the use of such 
manures are fed on the farm the dung heap receives indirect 
benefit in this way, but only a small part of the nitrogen 
in the manure is thus restored to the soil. If, for example, 
by the use of 1 cwt. per acre of sulphate of ammonia the oat 
crop is increased by 7 bushels per acre and a proportionate 
amount of straw, the quantity of nitrogen recovered in the 
increased produce would be about 9 lb. If both corn and straw 
are fed we can expect that about half of this nitrogen will find 
its way back to the land through the dung, hence of the 28 lb. 
of nitrogen provided by 1 cwt. of sulphate of ammonia, 44 lb. 
or 20 per cent. returns to the land. The above case, however, 
is a favourable one because all the produce is fed on the 
holding; if the grain was sold the restoration of nitrogen would 
fall to about 6 per cent. 


A large proportion of the nitrogen of fish meal, meat meal, 
and guano is quickly nitrified and therefore yields no direct 
‘residue; any more resistant balance will come in for the follow- 
Ing crop. The nitrogen of shoddy is slower in its action, and 
its effects, although greatest in the first year, have been traced 
through three successive crops at Rothamsted. 


Phosphates and Potash.—Investigations on the behaviour of 
these substances when applied to the soil show that phosphates, 
even if applied in a water-soluble condition, are almost wholly 
‘retained in the surface soil, and that even after many years 
a large proportion of this retained phosphate exists in a citric- 
soluble form. Potash manures, although largely retained, 
travel faster into the subsoil and bulk rather more largely in 
the drainage than do the phosphates. The most serious drain 
on both phosphates and potash is that caused by the growing 
crop. The approximate amounts of these constituents removed 
from the soil by the crops of a five-course rotation are given 
below. - Quantities of phosphoric acid and potash may be con- 
verted into their equivalents of 30 per cent. superphosphate or 
-d0 per cent. muriate of potash by multiplying’ by the factors 
7.2 or 2.0 respectively. 
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—Remoredin Crop. 
Year. Orop. Yield per acre. Disposal of 
| Crop. 
Phos, acre. | Pot. rp 
| | lb. Ib, 
Mangolds 1/5 ac. ¢}| 22 tons roots 12.1 74.3 | roots fed, 
Ist | Potatoes  ,, > 21 6 ,, tubers 7.2 25.5 | sold. 
| Swedes i sr l\14 4, roots 5.6 21.1 | roots fed. 
ond | Barley, 1 ac. grain 40 bus. 16.0 9.8 | sold. 
iP | " ,, Straw | 24 cwt. 4.7 25.9 | to dung. 
ard | Clover, 1 acre 2 tons 24.9 83.4 | fed. 
ee | Wheat, 1 ac. grain | 30 bus. 14.2 9.3) sold, 
| nate Mean 9G 84 25 cwt. 6.9 19.5 | to dung, 
ath | Oats, 1 ac. grain 45 bus. 13.0 O48 hed: 
+ », straw | 25 cwt. 6,4 37.0 | fed. 
| 


The loss of phosphate and potash from 1 acre during a com- 
plete rotation will be the amounts of these constituents con- 
tained in the crops sold off together with about one-quarter of 
that contained in the crops fed, this being the usual estimate 
of the loss of phosphate and potash which occurs in making 
dung. ‘The loss of phosphate by drainage is negligible, but 
there will usually be a very small loss of potash in this wa 
From the above figures we obtain :— - 


Loss of phosphate and potash (lb. per acre) during a 5-course rotation. 


Phosphoric acid. Potash. 
Removed by crops sold off hes 37.4 44.6 
Lost in making dung ne 1.5 56.2 
Total loss during 5 years es ey 100.8 


Hence under the above system the loss to 1 acre of soil due 
to cropping will be 58 lb. of phosphoric acid and 100 Ib. of 
potash, equivalent to about 23 cwt. of 30 per cent. super- 
phosphate and 2 cwt. of muriate of potash per rotation. Undel 
ordinary conditions the quantity of superphosphate will ofter 
exceed 2} cwt. per rotation, for 4 cwt. might well be given 
to roots and a further 2 cwt. to the second corn crop. The 
quantity of potash will rarely exceed the 2 cwt. per acre per 
rotation required to maintain the soil; 1 cwt. would probably} 
go to the roots and a further 4 cwt. might be given to the clover 
or oats on light soil, but it is seldom that more potash than 
this would be used. Any purchased foods consumed on thé 
holding would enrich the dung to the extent of their manurial 
value and improve the phosphate and potash balance to that 
extent. 
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PRICES OF ARTIFICIAL MANURES. 


Note.—Unless otherwise stated, prices are for not less than 2-ton lots f.o.r, in 
towns named, and are net cash for prompt delivery. 


Average Price per ton during 
oh ending April 2nd. 


DESCRIPTION. Cost per 
Bristél Hull |L’pool|L’ndn| Unit at 
| London 
Bes. PRS PR Bi Bos, ayes 
Nitrate of Soda (N. 153 percent.) ... Pott we A OS AO Le pat cat F 
,, Lime (N. 13 per cent.) ... Bas PSN 8 rve HES LOeD Lete 
Sulphate of Ammonia, ordinary 
(A. 25} per cent.) | 14. 27/14. 2*114. 2*/14 2.*/ (N)13. 7 
Dee |e 7 neutral 
(A. 253 Be on 1526515, 571 B55 15. 57) ( Nba 6 
 Kainit (Pot. 123 per cent.) ... okt re Beat) (eae ON le © 
French Kainit (Pot, 14 per cent.) . fee de. UOS ee) Bi 2) BRAS S79 
,,( Pot. 20 per cent.) re Me Re Mh ee Ba 2,10 
Potash Salts (Pot. 30 per cent.) BS. ae 
iu GPotezO rer cent.)i) Minn eneh aes fe Heal Wiki Set 
Muriate of Potash (Pot. 50 per cent.) re a ea tr Aa ee a a 
‘Sulphate of Potash (Pot. 48 per a ae ET OAL OL O ede 
_ Basic Slag (T.P. 28 per cent.) ms by Si aays || Voos IB Age 
me 6. (iF. 26 per cent,) ot: ee Baloo oa. OSL a, 
wy, 6 CIPS 24 percent.) ie ae 2. 9$| 1.16) 2. O§ 
wees CLP. 18 percent.) a 2 a AG Gre lar rg al! thx gy A 
Superphosphate (8.P. 35 per cent.) es ae deta yar Sh OsLDO tae en a. we 
(S.P. 30 per cent.) ie SAG. NSM WIBOSS) B37 92h 8 
Bone Meal (A. 43. T.P. 45 per cent.) 910) 8.159 8.17 | 8. 5 Te 
Steamed Bone Flour (ACT. TP. 60 per cent. :) Gd Ola Prue Or Orb atl) \ tees 
Fish Guano (A. 9-10. T.P. 16-20 per cent.)... | 12.15 Poe MABEL! Wak. wad 
Mee), A. 11, TP. 10 per cent.)s*  -., - iy loved 


Abbreviations: N.=Nitrogen; A.—Ammonia; S.P.=—Soluble Phosphate; T.P.—= 
Total Phosphate ; Pot.—Potash. 
’ * Delivered in 4-ton lots at purchaser’s nearest railway station. 

+ Delivered (within a limited area) at purchaser’s nearest railway station. 

§ Prices include cost of carriage from works to town named. Hull prices include 
delivery to any station in Yorkshire; London prices include delivery within a 
limited area, Cost to purchasers in other districts will be greater or less according 
to the distance of different purchasers from the works. 
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MONTHLY NOTES ON FEEDING 


STUFFS. 
K. T. Haunan, M.A., Dip. Agric. (Cantab.), 
Animal Nutrition Institute, Cambridge University. 


The Evaluation of Feeding Stuffs and its Relation to Recent 
Research.—Comparatively recent developments in research in 
animal nutrition have emphasised the importance of including 
in rations for farm animals adequate quantities of mineral salts, 
and other substances of unknown chemical composition labelled 
for convenience “‘ vitamins.”’ 


Mineral Substances in Rations.—It has been clearly estab-_ 
lished that the inclusion of certain mineral substances is essen- 
tial to the growth and well-being of an animal. Normally such 
substances are contained in adequate amounts in the ration 
fed to the animal. Owing, however, to the fact that certain 
foods are deficient in one or more of these mineral elements, — 
a ration is occasionally met with which is deficient in these 
elements. In such a case, the actual addition of mineral sub- 
stances to the ration has been shown to be followed by bene- 
ficial results and to be economically a sound policy. In the 
case of animals yielding milk in large quantity, such as a 
2,000 gallon cow, it may also be necessary to add mineral 
substances to the ration to allow for the drain on the organism 
caused by the heavy yield of milk. The elements that experi-_ 
ence has found to be normally deficient in certain dietaries are 
Calcium, Phosphorus, Chlorine and Sodium. Recent research 
has also indicated that under certain conditions Iron may be 
deficient to such an extent that severe metabolic disturbances 
may arise. 

Cheap and convenient sources of supply of the above elements — 
are to be found in chalk, common salt, steamed bone flour, and 
precipitated phosphate. It must be remembered that excess — 
of Phosphorus is normally excreted from the body in the form 1 
of calcium phosphate, and it is therefore desirable to supply 
any calcium deficiency in a dietary in the form of chalk rather 
than bone phosphate. ; 


Vitamins.—The story of vitamins has been given sufficient 
publicity elsewhere to render its repetition unnecessary here. 
Briefly stated, it has been found that certain substances called 
‘“‘ vitamins ’’ are essential to growth and healthy development, 
and their absence in dietaries causes malnutrition and severe 


| 
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Price 


; , : : 
Price pede g Caney: o any Starch) per Pane 
DESORIPTION. per per |Value per Pee eee Starch 
Ox Cwt. Ton. Ton. Ton. 100 Ib. Equiv. Equiv. 
s.d. Ib. 8. d. £ & £ 8 £ 8. re d. 
Wheat, British - - — } — |10/11;1018 | 016), 10 2 71°6| 2/10| 1°52 
Barley, British Feeding) — | — | 10/9 | 1015] 012/10 3) 71 |2/10] 1°52 
, Canadian No. 4 | 
Western| 34/6) 400 | 9/8 GFLy te Otis) jewel ey l Pals 1°47 
»  Lunisian -| 33/6} — | 9/5 9 8} 012] 816] 71 | 2/6 1-34 
» Karachi -| 33/3} — 9/4 Ps Q 12 8 15 | 71 | 2/6 1°34 
Oats, English, White -| —- | — |10/4 | 10 7] 014] 9 13 | 595 / 3/3 1°74 
Be »» Black and 
Grey) — | — | 9/8 913} O14; 8 19 | 59:5} 3/- 1°61 
» Canadian No. 2 . 
Western! 26/9} 320 | 9/4 IT OUl4 HPO ES | SPS 2/ hi yheS6 
. eG. aN? \, 25/9) ,, 9/0 907 0-14 1p 8 6 5 59:5 | 2/9 1°47 
», Canadian Feed -} 24/6) ,, 8/7 812| 014] 7 18 | 59°5 | 2/8 1°47 
» Argentine -  -| 22/6) , | 7/10| 717| 014] 7 3] 595|2/5 | 1-29 
»  Chilian = -| 24/6) — | 8/7 8 12+; 0.14) 7 18 | 59:5) 2/8 1-43 
Maize, American - -| 42/6) 480 | 9/11 | 9 18t/ 013] 9 5/81 |2/3 | 1:20 
» Argentine - -| 43/9) — |10/2 | 10 3{ 0138] 910] 81 | 2/4 1°25 
Beans, Rangoon - -| — Se wia Even peel lori ot) Olesb asta. PaO 
Peas, Japanese - -| — | -- | 22/3 | 22 St) 1 9/2016] 69 | 6/- | 3-21 
Millers’ Offals :— | 
man, British - -| — | — |, — | 7. 7.) 1 7] 6 0) 45 | 9/8 1°43 
Mateiedad O20 Lo Ws tlhe | 8 5 7| 618| 45 (3/1 | 1°65 
Middlings Fine (Im- 
Bored ee sete eras lo ly Sah T2278 1:20 
',, Coarse (British); — == -— TOAD) |, SAE O11: pyGd a 2H 1°12 
Pollards, Imported -| — | —| — | Tate look ne L860)» | 2/— LOT 
Meal, Barley - -| — — =e LO LO) ORI2 Seber y 71. 2/9 1°47 
Sinise OU-fie—8 te Yeas WThGEE [a/.Or1S th dacs Beh) i.|,2/9m b4d:47 
4 en Cerin ee ee — 712 | 019) 8-13 | 85:3} 2/— 0) 
5 ., Gluten-feed| — — — DRE 18 Gd Oe 576 | 2/1 1°12 
» Locust Bean -| — —- — Sree Bp tired Qetered oh Doi dL cd, | 2/2 1°16 
mm» Bean - - ——— — =aevliaw ow tL ts Pll ry 67%) 8/5 1°83 
m Fish - - -- — | —}] — |} 20 O| 4 6] 15 12} 53 | 5/11) 3°17 
Linseed - - --| — | — sete 20h | phil? 7 18 13. 1119 | 3/2 1-70 
» Cake, English . 
Toe Qi pm Pere) ow 1B Oh OLD | Ld yi l jp T45\1 3/= 1°61 
¥ , 10°/, Oil) — — —- IZ 0 LI Det Tea So 1°47 
f & of, Qi — rh I PP 9 918 | 74 | 2/8 1°43 
Jottonseed Cake, English | 
54$°/, Oil) — — — Pa 116 S19 | 42° 12/10 152 
") » Egyptian 
Bee ee ee eT Fone Oe bal 40: RS Ouub ated e 
Decorticated Cotton 
Seed Meal 7% Oil -| — | — == (Plas opie2 16 e108 9.) 7 Perr en ees 
Coconut Cake 6°/, Oil -| — — — Dar Eli 8 41] 73 | 2/3 1°20 
Palm Kernel Cake 6°, | 
Oil] — | — | — Tas Thee ll OE LOUINZ Le 141 0 Fs 98 
Feeding Treacle - -|—}]—|— Cole mOU Ral Oke. lt Len 6 1°34 
Brewers’ Grains :— | 
Dried Ale : ao _— —_ Ses(elay LoD 615.| 49 | 2/9 1°47 
3. Porter - -| — -= —- 710 LAPD: By 0 pe ol AO LON 1°38 
Wet Ale - - --— | —}] — loses Leo bilom Wipe 0°94 
eer opter 1:07...) ober lh 3) 1a 10) Oe Dpdlpier Bechaie:) eee-76 
» Malt Culms 8 1 SAG: 2/111 1°56 


t At Liverpool. 


Novre.—The prices quoted above represent the average prices at which actual wholesale 
transactions have taken place in London, unless otherwise stated, and refer to the price ex mill or 
store. The prices were current at the end of March and are, asa rule, considerably lower than 
the prices at local country markets, the difference being due to carriage and dealers’ commission. 
Buyers can, however, easily compare the relative prices of the feeding stuffs on offer at their local 
market by the method of calculation used in these notes. Thus, suppose coconut cake is offered 
loeally at £10 perton. Its manurial value is £1 lls. per ton. The food value per ton is therefore 
£8 9s. per ton. Dividing this figure by 73, the starch equivalent of coconut cake as given in 
the table, the cost per unit of starch equivalent is 2s. 4d, Dividing this again by 2274, the number 
of pounds of starch equivalent in 1 unit, the cost per lb. of starch equivalent is 125d. A similar 
Calculation will show the relative cost per lb. of starch equivalent of other feeding stuffs on the same 
local market. Frem the results of such calculations a buyer can determine which feeding stuff gives 
him the best value at the prices quoted on his own market. The manurial value per ton figures are 
calculated on the basis of the following unit prices :—N, 13s. 6d.; POs, 4s. 1d.; K.O, 2s. 6d. 
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metabolic disturbance. Other facts have also been demon- 
strated: (1) that it is difficult to obtain foods absolutely free 
from vitamins, and (2) that animals vary in their reaction to 
the absence or presence of these vitamins. Moreover, it has 
been shown that under ordinary farming conditions, the usual 
mixed ration given to animals contains the necessary vitamins 
in adequate amounts, and there is generally no need to make | 
special provision for the supply of vitamins. 

How do the above facts affect our methods of evaluating 
feeding stuffs? From the purchasing standpoint the value of a 
feeding stuff depends upon its nutritive value and its manurial _ 
value. The nutritive value has hitherto been based upon its | 
starch equivalent or fattening capacity. Should the mineral © 
constituents or the vitamin content be taken into consideration - 
in assessing the nutritive value? The answer is, No, under © 
ordinary circumstances, (1) for the simple reason that the value 
of the mineral or the vitamin in a feeding stuff depends entirely 
upon the nature of the ration with which it is fed, and (2) 
because there is reason to assume that after the basal require- 
ment of the organism for vitamin or mineral is satisfied any 
further mineral or vitamin added is of httle or no value. 


FARM VALUES. 


es Food /Manurial Value per 

mors, + AMES) a | rag (rare "Arar a 
a lad. Mite Bol ence 

Wheat - - = - - Li20 zee 71°6 Saal 016; 8178 

Oats! 2 ~ - 122.0 9.2 59°5 6 14 0 14 7 .898 
Barley - - - - UEP LIPS tes 7120 8 (0.120. 12.5 8 hie 
Potatoes . - - - 1:20 51-253 18°) 2 tol QO 4 PO 
Swedes - - - - L202) Zio 7:0 0 16 01.2) (ae 
Mangolds’ - - . - 1°20 |. 2 3 6°0 0 14 Vi 3 nO oe 
Good Meadow Hay - dU 29 | 80 4 5] 014 4 19 
Good Oat Straw 147 12, 9 17°0 2 tel Die ctll gaoe 
Good Clover Hay - - Tete 2 Sy 2:0 4 8 Vinjd 5 

Vetch and Oat Silage - Bo Sd ae pies 14°0 jig) bs ay 227 

* co * * * ® 


In the House of Commons on 26th February last Lady 
TERRINGTON asked the Minister of Agriculture whether he is 
Export of Horses aware of the traffic in worn-out horses; 
Traffic, how many have been exported from this 
country during the last six months; and 

what steps he is taking to prevent this traffic? | 
The Rt. Hon. Norn Buxton, Minister of Agriculture, 
replied: ‘‘I should explain that there is no traffic in 
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worn-out horses because the Ministry insists on a very high 
standard of fitness in all horses for export, and no horse is 
passed for shipment unless it is in every sense fit to travel and 
to work. I intend to do everything in my power to maintain in 
full vigour the stringent regulations which have been in force 
during the past three years, and have effectively removed any 
undesirable features from this trade 10,918 horses were 
shipped from Great Britain to the Continent during the six 
months from August, 1923, to January, 1924. A considerable 
number of the animals are of high value, but owing to the 
high price of other meat on the Continent, horse fleshers are 
able to pay high prices for quite good class horses to be 
slaughtered for human food. I have no power to prevent 
butchers purchasing such horses after their arrive] on the Con- 
tinent, but, so far as I can ascertain, many of these horses are 
slaughtered in public abattoirs by humane methods. The last 
part of the question does not therefore arise.”’ 

Tue Ministry attaches great importance to the cuestion of 
the testing of varieties of farm crops—work which, if skilfully 
and systematically carried out, will afford 
information as to the qualities of any par- 
ticular crop and its suitability for different 
soils or climatic conditions. 

In the past British farmers have had, apart from actual 
trial, no certain means of recognising real improvements 
(particularly for their own farms) among the crowd of fresh 
introductions; and it has become essential, if waste and dis- 
appointment are to be avoided, that every new introduction 
should be vouched for by trustworthy tests extending over 
several years in a variety of soils and climates. The benefits 
which may be expected from well-planned trials are indicated 
by the results obtained in Denmark and by the remarkable 
improvements in the yields and quality of Irish barley during 
the last twenty years consequent upon a comprehensive system 
of trials begun in 1901. . 

Such work was among the objects for which the National 
Tnstitute of Agricultural Botany was established. Carried out 
hitherto on a limited scale, the work of this Institute is now 
to be considerably extended through the action of the Ministry, 
which is making arrangements for some half-dozen stations to 
be established in typical arable areas which will all work to a 
‘common scheme formulated by the Institute. 


‘Testing Varieties 
of Farm Crops. 
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Hiraerto the Ministry has accorded somewhat different 
treatment to research in agricultural engineering from that 
i given to research in all other subjects of an — 

agricultural nature. It will be recalled 

that in its administration of agricultural 

research in general, the Ministry has 

arranged for research in separate subjects 
related to agriculture, e.g., horticulture, plant breeding, etc., 
to be dealt with at one or more Research Institutes specially — 
established for the purpose, which are either departments | 
of Universities or independently governed bodies. Thus 
research in horticulture is dealt with at the Long Ashton 
Station which is administered by Bristol University, at the 
East Malling Station which is administered by a separately 
incorporated governing body, and at the Horticultural Research _ 
Station at Cambridge which is administered by Cambridge 
University. Rothamsted Experimental Station, which under- 
takes research into the two subjects of plant nutrition and plant . 
disease, is an example of an independently governed station. 


The Developmen 
of Research 
in Agricultural 
Engineering. 


The Ministry has, however, for some years now been directly 
responsible for investigations in agricultural machinery. There 
were at the inception of research into this subject special 
reasons for singling out agricultural engineering for different 
treatment from that obtaining in other branches of agricul- 
tural science. The subject was quite new to this country. 
There was no University or other Institution which had 
devoted attention to the subject, while on the other hand, the 
Ministry had accumulated a great deal of knowledge and expe- 
rience in it during the war and had in its service a number of. 
Officers familiar with the practical side of agricultural 
machinery. There were, however, obvious objections to this 
arrangement being made permanentiand to the treatment of 


machinery research being kept separate: from that of research 
in all other agricultural subjects. 


Tn deciding to set up a separate research institute in agricul- 
tural engineering, the Ministry came to the conclusion that it 
would be preferable to attach such an institute to a University, 
rather than to establish a separate institute, and Oxford 
University was chosen for the purpose. That University has 
now accepted the proposal and an Agricultural Engineering 
Institute will accordingly function there from 1st April, 1924. 
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The University has chosen as the Director of this new Insti- 
tute, Captain B. J. Owen, M.Sc., M.Eng. The effect of this 
choice will be that complete continuity of work on research 
problems in agricultural engineering will be secured, notwith- 
standing the transfer of such research from the Ministry to 
Oxford, since Captain Owen has, for some time, taken an 
important part in connection with the Ministry’s machinery 
research. | 

While the responsibility for research and investigation will 
be transferred to Oxford University, the Ministry proposes 
itself to inaugurate a scheme for the testing of agricultural 
machinery. It proposes that tests should be carried out and 
certificates issued on its authority, but that the actual work of 
testing shall be conducted by the new Oxford Institute, the 
National Physical Laboratory, and other Institutions. It is 
expected that the testing scheme can be made self-supporting 
and that fees will be charged on this basis. 

* % # * ® * 

THe Ministry again desires to bring to the notice of fruit 
growers throughout the country the danger to bees which may 
be caused by the spraying of fruit trees 
when in open blossom with washes con- 
taining arsenate of lead. It is not desired 
to discourage the use of arsenate of lead 
sprays, as these are of the greatest value 

in controlling the Winter and ‘‘ Tortrix’’ moths, the larve 
of which are responsible for an enormous amount of damage 
to fruit trees. Spraying with this substance, however, should 
be restricted, as far as possible, to two definite periods, viz., 
before the blossom buds open and immediately the petals have 
fallen. In the case of apples, an application during the earlier 
period will give better results than at any subsequent time— 
especially against ‘‘Tortrix’’ moths. Spraying during the 
actual blossoming period is particularly to be deprecated on 
account of the fact that heavy mortality may be caused to bees 
visiting blossoms on which the spray has fallen. Tt is realised 
that, as the different varieties of fruit trees do not come into 
blossom at the same time, it may be a matter of some difficulty 
fo arrange that no open blossoms whatever are spraved, but 
instances have been brought to the notice of the Ministry of 
the indiscriminate spraying of open blossoms with lead 
arsenate, for which no reasonable excuse can be put forward. 
Bees are of great value to the fruit grower by the assistance 
they render in the fertilisation of fruit blossoms, and in his 


Spraying of Fruit 

Trees with Arsenate 

of Lead: Danger 
to Bees. 
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own interests, therefore, as well as for the sake of the bee- 
keeper, the fruit grower should spare no effort to avoid any 
unnecessary mortality among these beneficial creatures. 
* * * * * * 
Tun Ministry has received the concurrence of the Treasury in 
its proposals to carry out practical experiments at the South 
; _ Eastern Agricultural College, Wye, Kent, 
Experiments M i) the breeding of poultry for table use. 
Table Posey The objects of the experiments will also 
Breeding: cover the disposal of the surplus stock of 
hirds on commercial egg farms. In the first place experiments 
will be undertaken : 

(1) To ascertain the weight and value of weight gained by 
various breeds and cross breeds of poultry in relation to 
the weight and value of food consumed; also the feeding 
costs of finishing fowls for the table and the best breeds or 
cross breeds to use for this purpose. 

(2) To ascertain the most profitable methods of feeding and 


marketing birds produced as a by-product on commercial — 


ege farms. 

(3) To ascertain the value for table purposes of the breeds 
most generally used by commercial egg farmers, as com- 
‘pared with the breeds and cross breeds usually regarded as 
best for table use; also, whether it is likely to be profitable 
for commercial egg farmers to continue producing chickens 
for table use, from the birds they usually keep, at times of 
year other than the usual season for hatching laying fowls, 
and if so, what are the best methods of feeding and 
marketing the birds. 

The experiments will be begun with a small number of breed- 
ing pens composed of the following breeds and cross breeds :— 
White Leghorn, White Wyandotte, Rhode Island Red, Light 
Sussex, Indian Game crossed with Light Sussex, and Silver 
Grey Dorking crossed with Light Sussex. All suitable eggs laid 
by these birds will, if practicable, be incubated during the whole 
of the first year of the experiments. The chickens from 
each breed and cross breed will be divided into four lots and 
marketed as :—(a) ‘‘ petits poussins ’’; (b) chickens off the run; 
(c) trough-fed chickens: and (d) chickens fed by cramming. 


The Governors of Wye College have generously provided a 


site for the experiments on the College farm, and have provided 
other facilities in connection with them. The investigations are 


to be carried out as part of the National Poultry Institute — 
Scheme, and the programme has been formulated and the site 


a a a 
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for the experiments selected by a Sub-Committee of the 
Ministry’s Poultry Institute Advisory Committee. That Sub- 
Committee will also be responsible for the conduct of the experi- 
ments, and for the issue from time to time of reports on the 
progress of the work. Four of the six existing members of the 
Sub-Committee are nominees of the National Poultry Council. 
The Chairman is Principal R. M. Wilson, M.A., B.Sc., of Wye 
College, and the other members are Mr. Harold Corrie, Mr. 
J. H. Dowden, Mr. A. P. F. Grant, Mr. Nelson Kenward (nomi- 
nated by the Ministry), The Revd. H. Mayall, Mr. A. 8. Juniper 
(co-opted by the Sub-Committee), and one member remains to 
be appointed. 
* * * * * * 
Tue Director of Rothamsted Experimental Station extends 
a cordial invitation to Farmers’ Associations and Clubs, 
ober LHacabels of Agriculture and Horticulture, 
Visits to Students Societies and other bodies inter- 
Rothamsted ested in agriculture or market gardening 
to inspect the Experimental Plots during 
he coming summer. Mr. H. V. Garner, 
B.A. (Camb.), will be available to demon- 
strate the Plots at any time, and all who come can be certain 
that under his guidance their visit will prove both useful and 
interesting. ) 
Among important items of interest are: experiments on the 


Experimental 
Station. 


_ MInanuring of arable crops, especially wheat, barley, mangolds 


and potatoes; manuring of meadow hay; effect of modern slags 


_ and mineral phosphates on grazing land, hay land, and arable 


crops; crop diseases and pests; demonstrations of good types of 
tillage implements, tractors, etc. At any convenient time 
between now and 30th October there is sufficient to occupy a 
full day, and there is provision for ensuring that the time shall 
not be lost, even if the weather turns out too bad to allow of 
close investigation of the fields. 

The Director of the Station, Sir John Russell, will be happy 
to arrange full details with organisations of farmers, farm 
workers and others wishing to accept this invitation; small 


| groups of farmers are specially welcomed. If possible, arrange- 
| Ments should be made beforehand; but it is recognised that 


farmers’ movements must often depend on the weather, and no 


farmer need stay away because he has been unable to write 
fixing a date. 
All communications and requests to visit the Station should 


be addressed to the Secretary, Rothamsted Experimental 


Station, Harpenden, Herts. It would be a convenience if 
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ample notice could be given so as to avoid the possibility of 


dates clashing. 
* * * * * * 


Foot-and-Mouth Disease.—Since the last issue of the Journal, the 
position in regard to this disease has materially improved, the number of out- 
breaks during the weeks ended 30th March, and 6th, 13th, 20th and 27th April - 
being respectively 36, 28, 14, 16 and 9. 

During that period, the following new centres of disease were brought to 
light, namely, Enfield (Middlesex) on 6th April, which involved an extension 
of the infected area; Pluckley, Ashford (Kent), on 11th April, involving 
an extension of the existing area in Kent; Saxham, Bury St. Edmunds | 
(Suffolk), on 13th April, also involving an extension of the existing area; 
Great Smeaton, Yorks (N.R.) on 20th April, the circumstances of which 
necessitated alarge area in the North and West Ridings, as well as a part of 
Durham, being declared infected, as Northallerton and Halifax markets were 
involved ; at Glasgow on 22nd April, necessitating an infected area being 
declared, including parts of Lanark, Dumbarton, Stirling, Renfrew and Ayr ; 
and at Northolt, Middlesex, on 23rd April, infected area restrictions being 
imposed over a 15 mile area in consequence. 

Recurrences of disease have also taken place in the Hendon district of 
Middlesex and the Gamrie district of Banffs, the latter on the 16th April, 
necessitating the reimposition of restrictions over the usual 15 mile area in 
Aberdeen and Banff. 

The limits of several infected areas have been reduced in pales of 
the much improved position. | 

The position from the 27th August, 1923, to the 27th April is as follows :— 


Number of outbreaks | a3 neh at es OOS 
Counties affected :—In England iti 39 
», Wales ome 2 
» scotland :... 11 

Animals authorised to 
be slaughtered .... Cattle ricdOZ,O17 
Sheep .» 42,904 
Pigs ... 47,656 
Goats 5 125 


Foot-and-Mouth Disease: Standstill Order not to be 
issued :—During the past fortnight the Minister has had under consideration 
representations made to him in favour of the imposition for a period of three 
weeks of a ‘“Standstill” Order for all cattle, sheep, pigs and goats with the 
object of hastening the eradication of foot- al mouth disease. 

To be effective for the purpose in view the Ministry considers that it BB 
be necessary— 

(a) to maintain an Order of this kind in wideigade for at least 28 days : 
(6) to apply it to the whole of the infected areas, which include nearly all 
the Midland and Northern counties of England as well as certain 
Southern and Kastern counties and also parts of Scotland ; and 
(c) to apply the Order not only to store animals but also to those intended 
for slaughter, inasmuch as the experience of recent months has shown 
that the movement of fat stock is attended by as great a danger of 
the spread of infection as that of store stock. 
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This would mean that fat stock would not be allowed to be removed alive 
for slaughter but would have to be killed and dressed on the farm, and that 
the urban centres would have to set up some organisation to ensure an adequate 
meat supply for their populations. 

The prohibition of the movement of store stock also, even with modifica- 
tions to admit of purely local movements by licence for the essential purposes 
of milking, feeding, and for emergencies, would especially at this time of the 
year be attended By grave inconvenience to farmers engaged in restocking 
their farms and in arranging for the return of sheep from their winter 
quarters. To this must be added the heavy losses which would result to the 
distributive branches of the livestock industry, and therefore to the consumer, 
from the application of the Order. 

The Minister has carefully reviewed all the circumstances for and against 
the adoption of this expedient, and has come to the conclusion that he would 
not be justified in imposing upon the public an Order of so onerous a character 
as that proposed. Moreover, the Ministry thinks that the enforcement of such 
an Order would be found to be impracticable, and that even if an attempt to 
enforce it were made, it would not be possible to guarantee the desired results. 
The Minister has therefore definitely decided against the issue of a Standstill 
Order. 

* * * * * ad 


- International Dairy Exhibition in Argentina.—In a note in 
this Journal for January, 1924, p. 974, it was announced that an International 
Dairy and Refrigerating Machinery Exhibition would be held at Buenos Aires 
in May, 1924. The exhibition has been postponed to 1st September, 1924. 


* % * ® & * 


Leafiets issued by the Ministry.—Since the date of the list 
given on pages 770-771 of the November issue of the Journal 
The following new leaflets have been issued :— 
No. 7.—The Wheat Bulb Fly. 
», %l0.—Seed Mixtures for Grassland and Some Directions 
for Laying Down to Grass. 
», 91l.—Agricultural Credit Societies. 
», 3814.—The Bacon Pig. 
,, 016.—Lavender: Its Cultivation for Marketing and 
Distilling. 
», 018.—Currants. 
», 023.—The Cultivation and Marketing of Cabbage and 
Savoys. 
,, 309.—Brussels Sprouts. 
391.—Barley Growing. 
The following Leaflets have been re-written : — 
No. 80.—The Use of Artificial Manures. 
,, 132.—Slugs and Snails. 
,», 150.—Pea and Bean Beetles. 
», 209.—Swift Moths. 
,, 283.—The Storage of Apples and Pears, Commercial 
Storage. 
», 9320.—The Manuring of Vegetable Crops. 
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Lhe following Leaflets have been revised :— 
No. 65.—Mangold Fly. 
», 114,—The Scientific Principles of Feeding Poultry. 
», 146.—The Value of Records of the Milk Yields of Cows. 
», 187.—The Selection and Milking of Dairy Cattle. 
», 204.—The Use of Seaweed as Manure. 
», 297.—Seed Testing. The Seeds Act, 1920, and: Seeds 
Regulations, 1922. 
», 929.—Redemption of Tithe Rentcharge and Corn Rents: 
The Tithe Act, 1918. 
», 400.—List of Publications. 
Lhe following leaflets have been amended :— 
No. 244.—The Destruction of Rats. 
», 895.—Diseases of Adult Bees. (Addendum on Acarine 
Disease. ) 
% % * * eT %* 


NOTICES,,.OF ., BOOKS. 


The Possibilities of British Agriculture.—(Sir Henry Rew — 


and Sir KE. J. Russell. London: John Murray. 1s. net, with Fore- 
word by Lord Bledisloe.) This book is a reprint of a joint paper read 
at the meeting of the British Association at Hull. 

At the outset tables are given showing the food requirements of the 
nation and the contribution thereto made by the home producers. 


The figures, taken as a whole, indicate that about half the nation’s i 


food is grown in Great Britain. Certain commodities, however, ¢.g., 
milk, potatoes, vegetables and certain fruits are almost wholly pro- 
duced in this country; on the other hand, our production falls short 
to the extent of 75 per cent. to 55 per cent. in respect of such articles 
as wheat, meat, eggs and dairy produce. While, therefore, we can, and 


do, produce sufficient fresh milk, potatoes and vegetables for our needs, 


the authors are careful to point out that this self-sufficiency depends 
on the provision of some effective means of disposing of surplus produce. 

In regard to cereals and meat, the possibility is suggested of consi- 
derably increased production; ‘‘ if low wages could still continue to be 
paid to agricultural labourers, the Norfolk system, improved in its 


details, would give us a larger food supply than we now have.”’ This 


the authors recognise to be impossible, and they proceed to examine 
certain alternative courses having as the central idea—increased out- 
put per man:—(qa) better drainage, (b) fuller use of lime, (c) a more 
efficient use of artificial fertilisers, (d) the use ‘of improved varieties 
of crops, (¢) the eradication or abatement of plant diseases or pests, etc. 

The authors seem to favour a cautious and gradual break away from 
the Norfolk four-course rotation and comment favourably on the North- 
umberland five-course modification, whereby it is suggested that farmers 
obtain the same total quantity of roots and corn and “have, in addition, 
a field of hay.’’ 

Finally, a plea is entered for more examples of large scale farming, 
with specialists in charge of the several departments, as in other impor- 
tant industries, and the paper concludes on an optimistic note derived 
from the increasing interest displayed in agricultural education by 
landlords, farmers and farm-workers. 

Commercial Tomato Culture.—(The Lea Valley Correspondent of 
‘‘ The Fruit Grower.”’ London: Ernest Benn, Ltd. Price 2s. 6d. net.) 
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This is clearly a book written by a practical men who has kept in 
close touch with the development of scientific knowledge. It covers the 
widest possible range, from choice of site to all the processes of building, 
heating, soil treatment, growing, marketing, dealing with diseases, and 
organisation of labour. 

The writer aims at high results—sixty tons of fruit per acre—and 
estimates the cost of steam sterilization at £240 per acre. His advice 
is good and thoroughly up-to-date, and it must be a most useful little 
book for beginners in tomato culture who have a sufficient foundation 
of knowledge upon which to build. 

Modern Pig-Keeping.—(H. P. Jacques. London: Cassell & Co. Price 
ls. 6d.) This is a concise little volume packed with useful information 
clearly set out. It is mainly a collation of material which has appeared 
from time to time in the Agricultural Press from the pens of well- 
known breeders and feeders of pigs, tempered by the author’s own 
experience in Western Canada and Rhodesia. 

' The book opens with a description of the more important factors 
which have contributed to the success of the Danish system of co- 
operative bacon factories, and ventures the prediction that before long 
the enormous importation of bacon, pork, etc., will be a relict of the 
past. It may, however, be doubted whether the author is fully alive 
to the part played in this connection by the by-products of the Danish 
dairy. 

In an interesting statistical table it is shown that in 1922. the 
import of bacon, ham, pork and lard into the United Kingdom from, 
chiefly, United States of America, Denmark, Canada, Netherlands and 
Argentina reached the sum of £554 million, equal to 27 lb. per head 
of the population ! 

. The author is a keen, if temperate, supporter of the open-air system 
of pig-keeping, and his advice to those about to keep pigs is rational and 
sound. Farrowing and Weaning, Foods and Feeding, Rationing and 
the Common Pig Ailments, are all dealt with in an interesting and 
informative manner, and we have no hesitation in recommending this 
inexpensive and well-got-out little book to all interested in the subject 
of pigs. 

Animal Nutrition.—(T. B. Wood, C.B.E., M.A., F.1.C., F.RS. 
London: University Tutorial Press Lid. 4/6 net.) In a former volume— 
The Chemistry of Crop Production—Professor Wood dealt with the relations 
between plants and the air and soil, and showed how crops may derive all the 
simple substances they need for their nutrition. He now goes a step farther 
and discusses how these simple substances are built up and stored in the plant 
and used for the feeding of animals. 

It is a fascinating story that appeals to the intelligence rather than the 
_ memory, and is in every way a noteworthy addition to agricultural literature. 
| Nothing could be better adapted for the teacher and the student, while the 
| farmer himself will find that a somewhat complicated and difficult subject has 
been made clear and interesting. 

In regard to the question of feeding standards the author briefly reviews 
_ the pioneer work of Thaer, Wolff, Lehmann, Lawes and Gilbert, Kellner and 
_ Armsby, and arrives at a method of computing rations according to the 
) result that the feeder desires to produce. The farmer will be interested to 
earn that in many cases his rations are needlessly high in protein, the 
ingredient usually present in smallest amount in home-grown foods and the 
most expensive to buy. 
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The feeding of the various classes of farm animals is dealt with in turn, 
That of dairy cows, which has of late received the most attention, has more 
than justified the system suggested, but it seems probable that similar benefits 
are to be derived from the same system as applied to fattening cattle, sheep 
and pigs. 

No book on the feeding of animals would now be considered complete — 
without some reference to vitamines. The reader will here find the subject 
dealt with in a manner that appeals to reason and common sense. 

* * % * * * 


ADDITIONS TO LIBRARY. . 


Field Crops. ? 
Hutcheson, T. B., and Wolfe, T. K.—The Production of Field Crops: A 
Text-Book of Agronomy. (514 pp.) New York and London : McGraw- 
Hill Publishing Co., 1924, 17s. 6d. [68.3(02).] i 
Indiana Agricultural Experiment Station.—Bulletin 272 :—A Study in the — 
Cost of Producing Wheat and Oats. (24 pp.) Lafayette, 1923. — 
[63.811 ; 63.314.] : 
U.S. Department of Agriculture—Department Bulletin 1183 :—Milling — 
and Baking Experiments with American Wheat Varieties. (92 pp.) — 
Washington, 1924. [664.6; 68.811.] 
Chilean Nitrate Committee.—Profitable Cultivation of the Sugar Beet. 
(11 pp.) London, 1924. [63.3432.] 
Horticulture and Fruit Growing. ; w 
Indiana Agricultural Experiment Station.—Bulletin 266 :—Greenhouse 
Soil Sterilization. (24 pp.) Tafayette, 1922. [63.115; 63.5—19.] / 
Indiana Agricultural Experiment Station.—Bulletin 274 :—Pruning Young 
Apple Trees. (40 pp.) Lafayette, 1923. [63.41—195.] 
Wisconsin Aancultural Experiment Station.—Bulletin 360 :—Strawberry 
Culture. (24 pp.) Madison, 1924. [63.41(c).] 
Plant Pests and Diseases. : 
U.S. Department of Agriculture.—Farmers’ Bulletin 1871.:—Diseases and 
wey of eo Vegetables. (46 pp.) Washington, 1924. [63.24—51; — 
63.27—51. : 
Oregon Agricultural Experiment Station.—Bulletin 201 :—The Preparation — 
of Spray Materials. (15 pp.) Corvallis, 1924. [63.295.] , 
Live Stock. s of 
Janues, H. P.—Modern Pig Keeping. (117 pp.) London: Cassell & Co., — 
1924, 1s. 6d. net. [68.64.] 
Kentucky Agricultural Experiment Station.—Bulletin 242 :—Feeding Steers 
Having Access: to Barn and Range versus Steers Confined to Barn. ~ 
(22 pp.) Lexington, 1922. [63.62: 043.] _¥ 
Kentucky Aaqricultural Experiment Station.—Bulletin 248 :—Breeding 
Experiments with Kentucky Mountain Ewes. (64 pp.) Lexington, © 
1922. [63.681.] f 
Dairying. ; 
Vermont Agricultural Experiment Station.—Bulletin 225 :—Protein 
yp of Dairy Cows. (200 pp.) Burlington, 1922. [612.394 3.5 
3.711. ‘gle 
Vermont Aaricultural Exneriment Station.—Bulletin 925:-—The Mair- — 
tenance Reavirements of Dairy Cattle. (191 on.) Burlington, 1922. 
[612.394; 68.711.] 
Poultry. . 
Kentucky Agricultural Exneriment Station.—Bulletin 50 :—Caleinm — 
Metabolism in the Laying Hen. (88 nn.) TWexineton, 1928. [63.651.] 
Indiana Agricultural Experiment Station.—Rulletin 975 :—Temnerature 
. Experiments during the Tncubation of Hen Eggs. (16 pp.) Lafayette, 
° 1923. [63.65(041).] . 
U.S. Department of Agriculture.—Formers’ PRuVetin 1377 :—Marketing — 
Poultry. (30 pp.) Washington, 1924. [638.753.1 a 
U.S. Department of Agriculture —Fa-mers’ Bulletin 1378 :—Marketing — 
Begs. (28 pp.) Washington, 1924. [63.741.] = 
Economics. é / 
, Institute for Research in Agricultural Economics.—Mis-ellaneons Paners 
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NOTES FOR THE MONTH. 


‘Tats Report,* which has just been published by H.M. 
Stationery Office, is likely to be of interest not only to farmers, 
but to all who are interested in manufactur- 
ing, buying or selling manures and feeding 
stufis. ; 

The substance of the Report is contained 
ee pare Tr aad Trt) in Par FF die Com. 
Act, 1906. : 7 ; 

mittee sets out the results of its examina- 

tion of the objections levelled at the Act of 1906. From the 
farmer’s standpoint, the main complaint is that if he calls in 
the official sampler with no object other than to see that he is 
getting goods of the quality he is paying for, he may be drawn 
into criminal proceedings taken by the Local Authority against 


Report of Com- 
mittee on the 
Fertilisers and 


his supplier, and that consequently many farmers prefer not 


to use the Act at all. The average farmer, like most other 
Individuals, is anxious to avoid appearance in a police court, 
even as a witness for the prosecution, and particularly so if the 
defendant is an acquaintance with whom he has been dealing 


for many years. 


The difficulties of manufacturers and traders are next dealt 
with. They have always protested against being held criminally 


liable in respect of goods which have passed out of their control. 
The Report also refers to the administrative problems that 


present themselves to Local Authorities in carrying out the pro- 


_ visions of the existing Act. As the Committee points out, it is 
_ too frequently the case, at present, that where clear evidence 


of adulteration or misrepresentation is available, the Local 
Authority finds itself unable to fulfil all the technical require- 


- ments of the Act and Regulations. while where all the preliminary 


* Cmd, 2125, price 1s. ; 1/1d. post free. 
(55030) P.6./R.4. 8,875, 6/24, M.&S&. A 
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formalities are complied with, the defendant is able to show that 
he was not primarily responsible; in either case, trouble and 
expense are incurred with no corresponding advantage to the : 
agricultural community. : 

The essential recommendations made by the Committee in the © 
hope of removing the present difficulties may be summarised as — 


follows :— 

(1) Farmers should be relieved of all connection with the 
enforcement of the criminal provisions of the Act. To effect this, — 
the statements in the invoice should be a warranty for civil pur- 
poses only, and there should be no prosecutions in respect of 
samples taken on the farm. At the same time, the period within 
which such samples must be taken should be extended, and the 
requirement that notice must be given to the seller should be with- 
drawn. The result should be a substantial increase in the number 
of samples taken on the farm, and, if a large number of samples 
are taken for the purpose of checking the warranty and obtaining 
compensation for any deficiency, misrepresentation will become less 
profitable and, therefore, less common. 

(2) A description should be applied to every consignment of 
fertilisers and feeding stuffs sent out from premises where such 
goods are manufactured, stored or sold, and samples should be | 
taken as often as may be necessary on such premises by authorised 
officers of the Tocal Authority. Criminal liability should attach © 
to the application of a false description, but, in view of the great 
facilities for sampling afforded by the proposed arrangement and 
in order to avoid possible injustice to sellers, there should be no . 
prosecution except in respect of a sample taken on the premises — 
of the person to be charged. In a word, the official control of these — 
articles should operate at the point of origin instead of after 
distribution over a wide area and in some cases to remote localities, 
thus increasing the efficiency of that control in relation to its cost. 

(3) The scope of the Act should be defined by means of 
schedules showing the articles to which the Act applies, the defini- 
tion of each article, and the particulars required to be given in — 
respect of each in the invoice and in the description applied 
to the goods The schedules, which, though included in the pro- 
posed new Act, should be capable of amendment by Regulation, 
would allow provision to be made for the peculiar requirements of — 
each class of articles. | | 


= 


4 
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(4) An Advisory Committee should be set up to prepare the ; 
schedules mentioned, to review the present Regulations and to ~ 
advise on technical questions arising out of the administration of — 
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Bririsn dairying is represented at the British iimpire 
Exhibition, Wembley, by :— 
Dairying at aus A modern cowshed, in which are 
the British stalled ten deep-milking British Friesian 
Empire canes ao 
ehibicion: 2. An exhibit of the accommodation and 
equipment necessary for the handling and 
dispatch from the farm of milk of the highest hygienic quality, 
such as milk qualified for sale under the Milk Designations Order 
as a Graded milk. : 

3. A Working Country Depét which illustrates in a practical 
manner the type of work going on in the farmhouse dairy or 
in the country depét where milk is manufactured into dairy 
products. 

4. A Milk Distributing Depét which illustrates the latest 
advance in the provision for the handling of milk in a town 
distributing-depdt where’ milk is pasteurised, chilled and bottled 
with the utmost despatch and efficiency. 

5. A research exhibit in the Government Pavilion, organised 
by the Ministry of Agriculture. 

- The plot of land on which the Working Dairy stands was 
acquired by the Ministry of Agriculture and placed at the 
disposal of the National Milk Publicity Council, who undertook 
that it should be devoted, under their responsibility, to an 
exhibition of British dairying. 

The area available, namely 7,000 square feet, was considered 
by the Council insufficient to accommodate both the Working 
Dairy and the Cowshed in which the handled milk is produced. 
It was therefore decided. to devote the whole of the space to 
the Working Dairy. With the object, however, of providing an 
adequate representation of milk production and incidentally of 
British breeds of dairy cattle, the National Milk Publicity Council 
invited to a meeting representatives of all the British breeds of 
dairy cattle, at which the Council suggested that the Breed 
‘Societies, acting jointly, might rent a piece of land adjoining the 
Working Dairy, on which to erect a modern cowshed of sufficient 
size to accommodate such numbers of cows representative of the 
different breeds as the Societies themselves might decide to 
have maintained at the Exhibition. The result of the Conference 
_ was, however, that the British Friesian Society was the only 
Society which decided to proceed with the proposal. For this 
reason the only breed of dairy cattle actually represented in that 
Section of the Empire Exhibition which has to do with British 
‘dairying is the British Friesian. 

A 2 
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It is a matter for regret that of the several excellent 
British breeds of milch cattle only one is exhibited. The cows 
are being housed, fed and milked in accordance with the most 
approved methods, and those who are interested in the subject 
should, by examination and inquiry on the spot, be able to 
obtain useful information. 

The milking, together with the handling of the milk, will 
completely illustrate an approved method of procedure in the case 
of a farm producing one of the grades of milk specified in the 
Milk Designations Order. 

The small dairy attached to the cowshed shows such milk 
being bottled for direct distribution from the farm, and also the 
dispatch in bulk to a Grade distributing centre. 

The Working Dairy is divided into two distinct parts (1) the © 
one representing the dairy at the source of production, and 
(2) the other the dairy which has to do with distribution. The © 
former is being conducted under the direct supervision of an~ 
Exhibition Sub-Committee of the National Milk Publicity Council, ~ 
but the Council arranged with the National Federation of Dairy- ~ 
men that they should organise and conduct the latter. 

The home dairy section may be regarded as typical of the ~ 
work which goes on in a variety of dairies attached to milk- © 
producing farms, and also in a certain measure as indicative 
of the work of a country dairy depét in which the manufacture 
of milk products is ‘the chief business. The dairy is managed 
by a regular staff consisting of a manager and three trained ” 
dairy maids. This staff will be assisted throughout by a rota 
of experts attending to give a series of special demonstrations 
(see p. 218). 8 

The daily work of this section is concerned with the manu-_ 
facture of certain varieties of dairy produce for which this 
country is renowned, but in view of the wealth of varieties 
which have their origin in Great Britain it is impossible on 
each day to provide examples of the manufacture of each. @ 
Arrangements have been made, however, for the daily pro- 
gramme to be gradually modified so that every type will, from 
time to time, be under demonstration. For example, the 
production of the following commodities is included in the 
programme: (1) the production of cream for sale—including 
single, double, Devonshire, Cornish and other types of cream; 
(2) the manufacture of butter; (3) the manufacture of Cheddar 
Cheshire, Lancashire, Derby, Leicester, Gloucester, Dunlop, 
Caerphilly, Stilton, Wensleydale, Small Holder, soft, cream, 
and other cheeses. | 


| 
| 
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_The whole of these products will be offered for sale to the 
attending public as soon as they are manufactured, or as they 
become ripe, and it is hoped that those who visit the Exhibition 
will make use of the opportunity not only to see the most 
approved methods of manufacture but to obtain at the source 
of production examples of British produce manufactured in 
accordance with the most approved principles. 

In addition, the Ministry of Agriculture, at the request of 
the National Milk Publicity Council, have obtained the consent 
of certain County Education Authorities to the loan of their 
expert instructors to conduct special short-period demonstra- 
tions in the manufacture of British dairy products. In this 
manner the specialists will, it is expected, act in accordance 


with the following programme :— 
Period, 
Mth. From. To. 
May 1st 17th 
May 19th 31st 


Special Demonstration. Expert. 
Small-Holder Cheese-making Miss Williams, N.D.D. 
Cheshire Cheese-making Miss Bennion, N.D.D. 

June2nd 7th Derby Cheese-making Miss Wood, N.D.D. 
June9th 14th Leicester Cheese-making Miss Wood, N.D.D. 
dune l6th 28th Cheddar Miss Saker, N.D.D. 
‘June 30th July 5th Lancashire Miss Stubbs, N.D.D. 
duly 7th 12th Dunlop To be appointed. 
duly 14th 26th Double and Single Gloucester Miss Jackson, N.D.D. 


July 28th 
Aug. 4th 
Aug. 11th 


Aug.2nd Soft Cheeses 
9th Soft Cheeses 
23rd Fresh Cream 


Miss Matthews. 
Miss Coward. 
Miss Nicholas. 


Miss Nicholas. 

Miss Nicholas. 

Miss Taylor, N.D.D. 
Miss McLeod, N.D.D. 


Devonshire Clotted Cream 

i“ Fr Cornish Clotted Cream 

(Aug. 25th Sept. 6th Caerphilly 

‘Sept. 8th 20th Cream Cheeses 

‘Sept. 22nd Oct. 4th Butter-making Miss Poles, N.D.D. 
Oct. 6th 18th Wensleydale and Stilton Miss Boyes, N.D.D. 


As each special demonstration is in progress there will be 
On exhibition and sale produce of the type which the process 
‘is designed to produce. 

Visitors to the Exhibition will have an opportunity of seeing 
in operation, in that section of the dairy designed to show 
@ modern milk distributing centre, a complete set of equipment 
designed to handle with the utmost expedition milk which 
is submitted to pasteurisation, chilling and bottling before it 
is distributed to the consumer. 

The importance which is now attached to cleanliness and 
‘expedition in the handling of milk and in the manufacture 
‘of milk products are matters of vital concern to the public 
‘and are daily becoming more and more realised. It is therefore 
fitting that the Working Dairy at the British Empire 
‘Exhibition should make a point of illustrating in the com- 
pletest manner possible the most modern methods of conducting 
the industry. 
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Tur Ministry has addressed a circular letter to Local 
Education Authorities inviting them to consider the desirability — 
of establishing co-operative schools in 
suitable dairying districts during the 
coming spring and summer of 1924. ‘The 
schools are an educational measure preparing for the co-opera- 
tive organisation of farmers in a district for dealing with 
‘““surplus’’ milk. | 

In several counties of England and Wales, co-operative 
dairy schools have been established, and the Ministry of Agri- 
culture is anxious to see the movement extended. With this 
object, the Ministry is prepared to pay a two-thirds grant under 
the Educational Grant Regulations to Local Authorities towards — 
the cost of each school, which for the two or three months of 
its existence is estimated at £75 to £100. The schools-already 
started have often achieved definite success, and have led to the 
setting up of co-operative societies for the manufacture of ~ 
cheese and other dairy produce. The Departmental Com- 
mittee on Prices of Agricultural Produce referred to the advan- ~ 
tages to be gained by the co-operation of dairy farmers for — 
the manufacture of surplus milk into cheese, etc., and urged | 
the extension of the scheme for the establishment of co-opera- 
tive dairy schools. The Ministry holds that the present is an © 
opportune time for the extension, having in view the fact that 
the Government has lately set aside a considerable sum of 
money for the express purpose of assisting the development of ~ 
co-operative enterprise among farmers. 

Under the scheme, the initial steps are taken by the Local 
Authority, which lends apparatus for the purpose (supplied 
by the Ministry free of charge) and provides a skilled instructor ~ 
and advice. The farmers of the district agree to supply 
milk to the school on a strictly co-operative basis, 7.e., the 
price depending on the ultimate sales of cheese, and also to 
engage a suitable person to assist the instructor with a view 
to the former becoming qualified to undertake the management 
of the co-operative factory, if one results from the school. 
The school is run for two or three months, or until such time 
as the Tocal Authority is satisfied that the principles of 
co-operation have been thoroughly demonstrated. The farmers 
concerned must then decide whether or no they will carry on 
the work performed at the school as a properly constituted — 
co-operative society without further assistance from the Local 
Authority. 


Co-operative 
Dairy Schools. 


1924.] Mover AuLorment at THE B.E. Exuterrion. O15 


Out of 66 co-operative schools held since the scheme was 
started in 1916, 40 independent societies have been established. 


Ten square rods of land amount to but a small area, but when 
used as an allotment even this area brings the cultivator into 
Model Allotment continued and close contact with mother 
ne earth and all her soothing effects on both 

at the British Mae: 
: mind and body. The cultivation of an 
Empire 
Exhibition allotment provides a means of open air 
ane recreation of a peaceful and_ profitable 

nature within the reach of all classes. 


For many it provides supplies of potatoes, vegetables and small 
fruits in their very freshest state, and in sufficient quantities for 
a small household for fully thirty weeks of the year, while it is 
the more attractive because of the flowers it produces for beauti- 
fying the home. ‘The wonder, then, is that the number of 
allotment holders in this industrial country of ours is not larger 
than the million or so often mentioned. Some of these allotment 
holders, no doubt, have been associated with the land from 
youth upwards and are well competent to wrestle successfully 
with nature and to make the soil yield satisfactory crops without 
outside help and advice. Most allotment holders, however, are 
town dwellers who lack these early connections and are handi- 
capped through want of knowledge. Their early training as 
railway workers, miners, cotton spinners, ship-builders or 
-mechanics, will have given them few opportunities for studying 
‘soil tillage or plant culture, but they will have learnt that 
'successful results can generally be achieved by working on 
correct lines. Urban allotment holders therefore look for reliable 

information from the Ministry and from County Agricultural 
Education Committees. : 


The allotment movement is regarded as so important that the 
‘Ministry considered it desirable to construct a model of a demon- 
stration 10-rod allotment on a scale of + in. to 1 ft. for exhibition 
at the British Empire Exhibition at Wembley. The construction 
of a model to show growing plants is never easy, and the diffi- 
culties increase as the scale diminishes. For this model it was 
Necessary to find diminutive plants similar in growth to the 
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allotment vegetables and one-twelfth the size. Within limits 
this has been done; lichens to represent lettuce; box (myrtifolia) — | 
for potatoes; box (incarva giganteum) for cabbage and Brussels 
sprouts; Lycopodium for peas; Ficus for runner beans; laurel 
for dwarf beans; rushes for onions; flax for leeks; Cupressus for 
carrots; Potentilla for turnips, etc. These plants had to be 
killed and the leaves and stems fixed to secure permanent — 
specimens, then coloured with dyes approximating to the colours 
of the growing plant which they represent. This has been done 
for all plants of the 10-rod allotment, and the model is now 
exhibited in Case K of the research exhibit in the Agricultural 
Gallery of the Government Pavilion at Wembley. The illustra- 


tions herewith give some impression of the general ‘‘ lay-out’? 


of the allotment. The model is divided into three parts, which 4 
can be re-arranged to show the proper annual rotation of the _ 
crops. 


The 10-rod allotment must be treated in an intelligent way, 


and cropped in a sound manner under a proper rotation of crops, 


in order to ensure good tillage, make the most economic use of 


plant foods, and guard against damage by plant pests—which is — 


likely to occur wherever the land is cropped continually with the 4 


same classes of plants. The cropping must be carried out ona 


settled plan which, with slight variations, must be persistently 
followed year by year. 


The best plan of cropping to give satisfactory results has been 
carefully considered by experts on several occasions, and their 
decisions are incorporated in the Ministry’s Leaflet, No. 315 
(Suggestions and Chart for the General Cropping, Manuring — 
and Cultivation of Allotments). This leaflet has been very 
popular, for no fewer than 110,000 copies have been distributed 
since its introduction in September, 1920. 


In order to assist further, the Ministry arranged, in recent 


years, for some County Committees to establish demonstration 


allotments to show the system of cropping and the quantity of 
food that could be produced from them. On the demonstration _ 
allotments in the Counties of Middlesex, Bucks and Kent, the 


following average crops were produced :—potatoes 326 lb. aa 


parsnips 60 lb., turnips 60 lb., beet 46 lb., carrots 40 lb., shallots 
76 lb., peas 20 Ib., runner beans 55 Ib., French beans 60 lb., 
broad beans 24 lb., Brussels sprouts 80 Ib., savoys 35 lb., 
cabbage 50 lb.,. kale 42 lb.. cauliflower 20 Ib., spinach 20 lb., 
lettuce 20 lb., rhubarb 30 Ib., marrows 28 Ib. = 
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SOIL IMPROVEMENT: FERTILISERS 
AND THEIR USE. 


Sir JoHN Russeuu, D.Sc., F.B.S., 
Rothamsted Experimental Station. 


Tue value of artificial fertilisers was discovered at Rothamsted 
eighty years ago in a few extraordinarily simple pot and field 
experiments made in the first instance by Lawes and afterwards 
by Lawes and Gilbert. The famous Broadbalk experiment is 
perhaps the best known of these. It was well known that farm- 
yard manure increased the yield of crops, but no chemist was 
able to say why: some considered the effect was due to the 
combustible or organic part of the manure on the principle that 
this was of like nature with the plant; others supposed that 
only the ash or mineral constituents were effective, while others 
again considered that nitrogen compounds played a part. ‘To 
distinguish between these rival hypotheses Lawes and Gilbert 
laid out four plots in the Broadbalk wheat field; to one they 
added farmyard manure, to a second they gave the ashes from 
an equal quantity of farmyard manure, to a third they applied 
a@ nitrogen compound in addition to the ash constituents, and 
the fourth was left unmanured. Had the ash constituents been 
the real fertilising agents the second plot should have given as 
good results as the first; had the organic matter been the 
effective fertiliser none of the plots should have equalled the 
first ; if, however, the fertilising value lay in the ash constituents 


plus nitrogen compounds then the third plot which received this 


mixture should have yielded as well as the one receiving farm- 
yard manure. 
The experiment was conclusive; the results were :— 


Lawes & Gilbert experiment with Wheat, Broadbalk Field, 1843-4. 


Yield of Grain. 
Bush. per acre. 
Farmyard manure, 14 tons per acre é 


Ashes of 14 tons farmyard manure hy Bs, A 16 
Mineral manures and nitrogen compounds tt Wi 264 
Nomanure ... 16 


It thus appeared that the fertilising value of farmyard © 
manure lay in its mineral constituents plus nitrogen compounds. 
Now this was an interesting scientific discovery, but Lawes 
saw that he could develop it on the practical side; it was not 
necessary to burn farmyard manure for the purpose of obtain- 
ing the ash constituents; these could be obtained in large 
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quantities from other sources while the nitrogen compounds could 
be obtained from gas works in the form of sulphate of ammonia. 
Accordingly Lawes and Gilbert laid out plots to test these artificial 
fertilisers on the various farm crops, and the plots have furnished 
and continue to furnish such valuable information that they are | 
maintained to this day with only such changes as Lawes and 
Gilbert themselves made in the course of their work. | 
Since the original discovery of Lawes and Gilbert, chemists 
have been busily engaged in making an extensive and well 
classified list of substances which can be used as fertilisers. 
These substances fall into three groups; nitrogenous, phosphatic 
and potassic. Each of these groups, besides contributing in a 
general way to plant growth, has some definite specific effect — 
on the crop which the farmer can often use to his advantage. 
Nitrogenous Fertilisers.—The first with which we deal is 
the nitrogenous group, and includes nitrate of soda, nitrate of © 
lime, sulphate of ammonia, muriate of ammonia, urea, and 
where used in that form, cyanamide.. All these fertilisers increase 
the rate of leaf growth and so produce larger leaves and stems; 
they also induce a greater formation of green colouring matter, 
giving darker green crops. Farmers take advantage of these 
properties in several ways. Leafy crops such as cabbages and 
mangolds are liberally treated with nitrogenous manures in order 
to obtain as much growth as possible. Again, these manures 
are extremely useful where quick growth is wanted. Producers’ 
of early potatoes in Cornwall use dressings of nitrate of soda’ 
which would stagger the grower of main crop varieties; as much _ 
as 10 cwt. per acre is used, and the dressing is justified on the © 
ground that it brings the potatoes more rapidly up to market — 
standards and therefore assures the grower the high reward given — 
to the man soonest ready. On ordinary farms this rapidity of 
growth is advantageous in dealing with certain insect pests; 
wherever the trouble can be minimised by making the plant 
grow more rapidly a dressing of nitrogenous manure should be 
tried. A further case where this effect is valuable is after a 
long cold winter when the plant is backward. It is true of 
crops as with human beings, that the child is father to the 
man, and a backward plant in late spring has little chance of 
growing into a heavy-yielding plant unless it is given some help. 
As between the various nitrogenous manures there are certain 
properties which are sometimes of use and sometimes disadvan- 
tageous to the farmer. Nitrate of soda has the advantage of being 
one of the most rapid in action, of being easily obtainable, easily © 
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handled, and well known to farmers. It is especially useful 
for hay, mangolds, cabbages, and for spring dressings of wheat 
and oats after a long winter. It is applied at the rate of 1 to 
2, cwt. per acre and comes into action at once. Care is necessary 
in using it on heavy land, since the clay is lable to become 
deflocculated and to assume a sticky condition, but this trouble 
can be obviated by using a mixture of nitrate of soda and neutral 
sulphate of ammonia, applied immediately after mixing; not 
stored. 

Nitrate of lime is also very rapid in action. It can be used 
on the same crops and in the same way as nitrate of soda; it 
is advantageous where the soil is deficient in lime, and, so far as 
the writer’s experience goes, it has no ill effect on heavy soils. 

Sulphate of ammonia is the most suitable nitrogenous manure 
for second early and main crop potatoes, on which it can be 


used in considerable amounts, even 3 or 4 cwt. per acre having 


proved profitable. It is very useful as a spring dressing for 
winter corn crops, and as a nitrogenous manure for barley. For 
other crops it is almost as effective as nitrate of soda and it 
is usually distinctly cheaper. Care is required in using it on 
land deficient in lime as it reacts with a certain amount of this 
constituent ; one ewt. of sulphate of ammonia puts out of action 
about 2 ewt. carbonate of lime. This property might prove of 
definite advantage on alkali soils where nitrogenous manures 
are wanted. 

The other two nitrogenous fertilisers are new and not yet within 
the experience of the ordinary farmer; muriate of ammonia is 
quite promising; it is of the same character as sulphate of 
ammonia but is less suitable for dry conditions; it apparently 
behaves equally well, however, under a rainfall of 30 inches 
or more. It should not be mixed with muriate of potash for use 
in the eastern or midland parts of England; there is no visible 
harm either to the appearance of the fertiliser or of the crop, 
but on our present knowledge it appears that the efficiency of 
the fertiliser is lowered by the excess of chlorine. 

Urea is a promising fertiliser and, being much more concen- 
trated than any of the foregoing, it would be very useful where 
freichtage is costly. It should, so far as we know, be drilled with 
the seed, and not be used as a top dressing, otherwise it is liable 
to a certain amount of loss. | 

Phosphatic Fertilisers.—These include superphosphate, the 
basic slags and the mineral phosphates. All have the effect of 
inducing root growth, hence their value*for swedes and other 
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root crops. The quickest in action is usually superphosphate 
owing to the ease with which it dissolves in water, and it often — 
produces striking effects. The most remarkable demonstrations 
in this country of its value are found in the Fens, where growers 
use large quantities, and it is usually the most effective fertiliser 
they have. Throughout the eastern counties there occur many 
other instances. In the Dominions perhaps the most striking 
effects are seen in South Australia, where very small dressings ¥ 
of superphosphate produce remarkable increases in the wheat 
crop. Larger dressings, however, give no better results. 


In addition to improving the root development superphos- 
phate also hastens the ripening processes, a very valuable action 


in cold, wet, or backward regions. It is used in the high _ 


Yorkshire wolds to expedite the wheat crop. These two effects — 


render superphosphate very valuable on heavy arable soils, or — ' 


on soils liable to be wet where the young plant has some diffi- 
culty in any case in getting a start, and where the ripening 
processes are apt to be unduly delayed. On the other hand, 


the need is less felt on dry sands where root growth and 


ripening gd on quickly enough, and where indeed any hasten- 
ing of ripening may reduce the yield. This contrast is seen in ~ 
two experiments made at Woburn with barley in 1922, one © 
on a low-lying rather heavy loam apt to be wet, the other 
on a light sand. The yields of grain per acre were :— 
With No 
superphosphate. superphosphate. 
At Woburn ; low-lying rather heavy loam 44.7 39.9 
Do. light sand... “iy Ae: 34.6 | 38,4 
In Suffolk; light sand ... sis ig 21.6 27.9 
At Woburn the withholding of phosphate was harmful in — 
the case of the heavier soil but not on the lighter sand. A ~ 
similar result was obtained on a light dry sand in Suffolk. 


Among the most striking effects of phosphates are those 
on poor grassland on heavy soils—land which produces low 
yields of hay per acre and has only a small stock-carrying 
capacity. Basic slag, and more recently finely-ground mineral 
phosphates, have given remarkable results which are too well 
known to need description. It does not seem to matter what 


type of slag or of phosphates is used on poor grassland; with — 


all types Dr. Scott Robertson obtained great improve- 
ment in Essex, and when costs and all other factors were 
taken into consideration it was sometimes difficult to say 
which phosphate had proved most profitable. The low- 
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soluble fluor-spar slags, however, were uncertain in their 
‘action. Some of his results are as follows :-— 


Weight of hay at Butterfields, Latchingdon. Manures supplying 200 1b. PO; 
ver acre, sown December, 1915. 


F Hay, ant: per acre, 
Average 5 yrs. 1916-20, 
No manure y wr rhe he es 20.5 
Basic Bessemer slag ye he acs We 29.4 
Gafsa.rock phosphate ... 4 avs 27.3 
Open-hearth (fluor spar) basic slag a 28.9 
Open-hearth basic slag high citric soluble (1) 28.9 
Open-hearth basic slag high citric soluble... 32.3 


. When, however, one comes to somewhat better grassland it 
‘is less easy to obtain these striking effects; so far as we can 
tell at present the better the land the higher should be the 
grade of slag used. In the Essex experiments the rock phos- 
phate was somewhat less effective than slag on the sweet 
soils, although there had been less difference on sour soils. as 
shown by the following table :— 


Comparison of results on Sour and Sweet Soils. 


Sour Soils: 
Lime Ph, value bonis 
Centre. requirement of Rock phosphate. ie 
of soil. soil. g- 
per cent. Average cwt. Average cwt. 
per acre. per acre. 
Tysea Hill aa 0.29 a,b 30.5 30.9 
Martin’s Hearne 0.27 6.1 28.8 30. 7* 
-Lambourne End 0.45 — 28.0 30.6* 
Average a _ -- 29i% 30.7 
Sweet Soils: 
Latchingdon ... 0.03 7.8 27.3 29.4 
Saffron Walden 0.00 = 38.1 40,9 
Horndon At 0.00 ‘At 19:5 23.4% 
Average wha — — 28.3 34,2 


*Open hearth high«soluble slags. 


The contrast between the effects on poor and on good land 
is shown in the following Rothamsted figures, where it is 
seen that both the high- and the low-soluble slags, and the 
finely-ground mineral phosphates, have improved the yields 
of hay on the poor land, but that none of them has increased the 
yield on the better land, although the high-grade Bessemer 
slag had improved the quality of the herbage so that there was 
a gain in live weight of sheep. 


Poor Grassland ; 11 cwt. hay only per acre. 


1922, 

Cwt. per acre. 
Control ... ~ 10.9 
Open-hearth slag, 90. per cent. ‘soluble .. oii 16.5 
, 30 per cent. soluble. ‘OR av 


Gafsa phosphate ce oss eee “tig 18.8 


“ee 
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Better Grassland ; 1-13 tons hay per acre.* 


Yield of Hay, Live weight increase in sheep, 
cwt. per acre. lb. per acre. 
1921. 1922. 192K, 1922 
Bessemer slag .. 24.3 17.3 59 143 
Open-hearth, high- soluble 23.9 16.6 43.3 2 
Control .. a“ — ae ea 116 
Open- hearth, low-soluble 26.5 21,1 67.3 123 
Giakee ue < : * 25.4 22.5 88 107 
Control ... 26.4 20.1 90 115 


*The slags used on the grazing land were not identical with those used on 
the hay land, but the 2»y were of similar types. 


Potassic Fertilisers.—The third great group of fertilisers is 
the potassic, and these are of special importance for the cow 
keeper and the potato grower. Part of their value to the cow 
keeper lies in the fact that they greatly increase the yield of 
mangolds and the quantity of sugar contained therein. The 
gain in yield has been repeatedly shown: 1 cwt. sulphate of 
potash or its equivalent in kainit has given 24 or more tons per 
acre additional yield; the gain in sugar is periodically demon- 
strated at Rothamsted by analyses of the crop. Another feature 
of great importance to the dairyman lies in the stimulus ~ 
potassic fertilisers give to the growth of clovers in land laid 
in for hay, and in temporary seeds mixtures. Lastly, the 
important consideration arises that 75 per cent. of the potash 
contained in the cow’s food passes into the urine and is 
commonly lost to the farm; it must therefore be replaced. The 
cow keeper can use sulphate, muriate, kainit or potash salts, 
whichever appears to be cheapest. 


To the potato grower potash is a recognised necessity, and it 


is already used in quantity for this crop. Wherever much 
dung and nitrogenous manure is used for the purpose of in- 
creasing the yields, it is necessary to balance with potash, © 
otherwise both yield and quantity suffer. The muriate and 
sulphate give approximately the same crop increases, but the 
sulphate is the better for quality. Some of the compound 
manures used by potato growers do not contain sufficient 
potash; the county organisers should be consulted in cases of 
doubt. a 
Need for Organic Matter.—In the early Rothamsted experi- 
ment with wheat quoted at the beginning of this article the 
yield from the mixture of mineral manures and nitrogen com- 
pounds—in other words from complete artificial manure—was 
somewhat greater than from farmyard manure. A _ similar 
result was obtained with barley. The success of Lawes and 
other farmers with artificials led chemists to think that these 
manures gave the crop everything necessary, and even 
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to assert that they were better, cheaper, and more certain 
in their action than farmyard manure. Subsequent experience 
at Rothamsted and elsewhere has shown that this is not the 
case. Artificial manures cannot maintain the fertility of 
arable land as well as dung, and it is evident therefore that 
‘dung supplies something to the soil or the crop that artificials 
do not. Considerable investigation is going on at Rothamsted 
to find out wherein the difference lies. Already interesting 

chemical and physiological results have been obtained, and it 
_ has been shown that certain. chemical substances contained 
in farmyard manure have a stimulating action on leguminous 
crops which artificials do not possess. Whether it will be 
possible to prepare these substances separately and put them 
on the market as Lawes did with the constituents he studied 
remains to be seen; the facts are being carefully ascertained 
and fully studied. 

Again, it is well known to farmers that dung has a beneficial 
effect on the tilth of soil. Measurements at Rothamsted have 
shown a saving of over 22 per cent. on the power consumption 
required for ploughing dunged as compared with unmanured 
‘soil. Other measurements have shown a gain up to 5 per cent. 
or even more in moisture content of the soil as the result of 
dunging—an invaluable help in a dry season. Here again the 
facts are being studied at Rothamsted and the causes at work 
are gradually being discovered; until this is done it is impossible 
to tell the farmer much that he does not already know, or to 
put the facts in such a way that inventors can use them. 
Further attempts are being made to increase the supplies of 
organic manures on the farm by green manuring, the prepara- 
tion of synthetic manure direct from straw, and in other ways. 
Finally, close investigation is being made of cases where artifi- 
cial fertilisers fail to give the expected return, for it must 
always be remembered that the crop needs other things besides 
food, and unless these are supplied it cannot make full use of 
artificial fertilisers. 


* * * bd * * 


HAYMAKING. 
J. R. Bonn, M.B.E., M.Sc., N.D.A. (Hons.), 
Agricultural Organiser for Derbyshire. 
Agout six million acres of permanent and rotation crassland 
in England and Wales are annually mown for hay. The hay 
crop thus occupies about the same total area as all the corn 
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crops together. In districts with low or moderate rainfall the har- 
vesting of the crop may in most seasons be carried out without 


great difficulty. In other districts—generally where the acreage 


to be secured is greatest—the process is subject to great 


hindrances owing to weather conditions and shortage of labour, — 


so that frequently a high proportion of the nutritive matter 


grown is lost, the remainder being secured at a great expense — 


per unit. 
Feeding Value of Hay.—Hay is not so nutritious as the 


dry matter of pasture grass. It cannot be regarded merely as 
pasture grass without water; for whereas pasturage is in itself 


a complete food and capable of supporting cows in full milk, 


hay requires to be supplemented with other feeding stuffs — 
which enrich the ration in digestible matter, especially protein. — 


An important difference between the dry substance of pasture 


grass and that of hay is that while 100 lb. of the former — 


yield 56 lb. of productive nutriment (starch equivalent), 
100 lb. of the dry matter of good hay yield only 86 lb., and of 


poor hay only about 20 Ib. A milch cow can extract all the 


nutriment she requires in a day by consuming about 27 lb. 


of pasture dry-matter, a quantity well within the capacity of — 


a Shorthorn of average size; but to obtain the same quantity 
of starch equivalent from good hay, she would have to consume 


42, lb. of hay dry-matter. This quantity would exceed her — 


digestive capacity, but even if she could consume and digest 


that weight, her energy would obviously be diverted from her — 


main function of making milk. 


Very good hay tends to approach in character the dry matter — 
of pasture grass, while bad hay has many points of resem- 
blance to straw. As affecting the nutritive value of hay, the ~ 
principal factors more or less within the farmer’s immediate q 


control are the time of cutting and the process of harvesting. 


Time of Cutting.—It is established knowledge that leaf is ~ 
~ more nutritious than stem and that as a grass plant approaches 
botanical ripeness the digestibility and productive value of its ry 
dry matter diminish. Hay made from ripe grass that has lost 
its leaf and seed, is merely straw. This knowledge lies at the 2 
foundation of the well-known rule as to cutting as soon as the 
majority of the grasses are in flower. In practice the rule is 
very commonly applied only in respect of the first field to be 
mown; the other fields may be ripe, dead ripe or seeded, © 
according to the progress made in harvesting previous fields. 
Where a considerable acreage has to be dealt with, good 


FIG. 1.—Side-Rake adapted tor Swath-Turning. 


(From “ Farm Implements and Machinery,” by courtesy of Messrs. Benn Bros., Ltd.) 


Fig. 2.—Swath-Turner, adaptable for Side-Raking. 


(By courtesy of Messrs, Blackstone & Co., Lid.) 
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weather at the end of June should not be allowed to pass 
unutilised in the hope of gaining a few cwt. increase in yield 
per acre. The writer has frequently heard farmers admit the 
advantage of making an early start; but never has he heard 
a regret in respect of commencing too soon. 

Harly mowing involves some loss of weight of produce and 


@ greater loss of bulk, but the additional weight and bulk 


obtained by later cutting represent matter of little nutritive 
value. Larly-cut grass is also more watery and more fer- 
mentable than mature herbage; but it very often happens that 
there is a spell of fine weather at the end of J une, whereas 
August is often wetter. The loss of nutritive value attributable 
to over-ripeness and to weathering usually greatly exceeds that 
due to cutting too early. The early-cut field also throws up 
a better aftermath, which often comes in for feeding at a very 
opportune time, and if the practice is continued, it becomes 
free of certain weeds that usually infest late-cut fields. 

It has been proved by feeding trials with dairy cows that 
hay made by carefully drying short. leafy grass has the same 
nutritive value as fresh grass. Cattle feeders also know that a 
feeding pasture will fatten stock only while the sward is kept 
reasonably short; if the herbage is allowed to run up and 
become stalky, it no longer possesses the nutritive strength 
necessary for fattening. These two facts emphasise the 
Importance of early mowing and suggest the desirability of 
experimental work to ascertain whether the increased nutritive 


value of hay made from two or more cuts of shorter herbage 


could be secured at an economical cost. In some parts of 
Europe, particularly Holland, it is common practice to mow 
the meadows twice or even three times in the year, manuring 
accordingly. In this country, however, farming opinion is 
against the mowing of aftermath; that of late-cut meadows 
would be difficult to harvest; and usually it is needed to help 
the pastures. As regards the effect on the future condition 
of the meadow, it is immaterial whether the aftermath be 
grazed off, or mown off, provided that if mown the land 
receives a proper return in the form of manure. In one case 


with which the writer is familiar, the aftermath of. over 


100 acres of meadow land has been mown every year since 
about 1890, the produce being made into stack silage with the 


| aid of compression wires. 


Economics of Haymaking.—The main object in haymaking 


| Is to secure at the least possible cost the greatest possible 


B 
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amount of the nutriment grown. Were it not necessary to 
count the cost, then. probably air-drying under cover would 
best attain the object; and with the aid of a current of warm 


air, good hay could be made in any weather. Similarly, 
some of the methods ordinarily practised in humid climates 


result in securing a greater proportion of the nutriment present 


in the grass crop but at a higher cost than the methods usually 
applicable in more favoured countries. However, the idea of 
reducing costs at harvest time must not be carried to the point — 
of omitting to perform operations that are desirable under the — 
conditions prevailing at the time. 

The cost of growing, cutting, carrying, stacking and thatch- 
ing hay, under Midland conditions, is about £8 10s. per 
ton; to this must be added the cost of the ‘‘ making’”’ process, 
which is a variable item, but small in relation to the other — 
costs. In good weather the making may involve only twice 
swath-turning and side-raking at a cost of about 3s. 6d. per 
ton. Under certain conditions, however, it 1s desirable, for | 
instance, to put hay into cock, instead of leaving it over- | 
night abroad or in windrow, and on the next morning to throw 
the hay out, ted it, and again gather it into windrow. The 
cost of this additional work is again about 8s. 6d. per ton; . 
but it may prevent the deterioration of the hay to the extent 
of over £1 per ton, and it may actually involve the least — 
labour and expense in the end. Under other conditions, 
coiling may be an unnecessary expense and interrupt the work 
of carrying other hay which is ready to stack. 

Principles of Haymaking.—Grass ready for mowing con- 
tains 70 to 75 per cent. of water; hay that has completed its 
‘cweat’? contains about 15 per cent. Until the proportion 
of moisture has fallen to the latter figure, the material is 
subject to fermentation of one kind or another. The principal 
aim in the process of haymaking is to reduce the moisture 
content of the grass to about 20 per cent. If at the time 
of stacking there is still 25 per cent. of water in the hay, 
rapid fermentation may take place and if the stack is large” 
the temperature may attain a high figure involving consider- 
able loss of digestible matter, if not actual ignition. Several | 
agents play a part in the work of drying out the excess 
moisture :—(1) the sun; (2) the air; (8) fermentation or 
‘ sweating.” ¢ 

Sun Curing.—Light crops may under sunny conditions be 
“« made ’’ by mere exposure of the cut grass to bright sunshine, 
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The hay after cutting is, if necessary, scattered abroad with a 
tedding machine to expose the greatest surface to the sun. While 
sunshine is appreciated as an aid to haymaking, it is possible 
to injure the product by continuing the sun-curing until the 
hay is quite dry: the result is a bleached, odourless hay from 
which the fine and more nutritious parts, having been made 
brittle, are apt to break away. Clover and lucerne are very 
readily injured by over exposure to strong sunshine, and accord- 
ingly the swaths should not be tedded abroad under a bright 
hot sun, but only turned gently and subsequently collected 
ready for carting or cocking. 

Aw Drying.—So-long as the atmosphere is not saturated, the 
cut grass will continue to yield up its moisture, even in the 
absence of sunshine. The rate of drying depends upon the 
dryness of the air, its movement (wind), if any, and the surface 
of grass exposed. The drying power of the atmosphere may 
be measured with a simple hygrometer: one thermometer has 
its bulb kept constantly moist, the other bulb being kept dry. 
When the two thermometers register the same temperature, the 
air is saturated and it is futile to ted or otherwise move hay in 
the hope of helping on the drying. 

The greatest surface of grass is exposed to the air when it has 
heen scattered abroad; and when the sun is not too strong, 
this tedding abroad is the best means of accelerating drying on 
a calm day. It is only when there is sufficient wind that the 
hay dries more quickly in windrow or loose swath than it does 
_ when spread ont over the whole cut surface of the field. 

The disadvantages of having the hay spread out are that in 
this condition it is most liable to injury by untimely rain, while 
if left abroad over night it cools and catches more dew than does 
hay in row or cock. If cocked while still enclosing warm air, the 
hay collects little dew; the movement of sap from stem to leaf 
continues during the night, and drying proceeds the more 
rapidly when the cock is opened out next day. A well-made 
cock of meadow hay will turn rain, but rough heaps may be 
wetted right through to the bottom. Coarse stemmed hay such 
as clover or lucerne may become soaked through in the cocks, 
as occurred on many farms in 1928. Some American farmers 
avoid this danger by using covers for the heaps.* 

In Scandinavian countries and in other parts of Europe. air 
drying is facilitated by “‘ coiling ’’ the half dried grass loosely 
upon vertical stakes bearing cross pieces, or on a framework, 


*See Covers for Corn Stooks and Hay Cocks, this Journal, July, 1922, p.378- 
B 2 
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such as might be imitated by leaning and fixing together a pair 
of sheep hurdles in the shape of an A. Another device adopted 
for the same purpose where timber is less plentiful, is con- 
structed as follows :—7-ft. stakes are driven into the ground in 
a row, about 14-2 yards apart; a rope is stretched from one to 
the other, hitched on each stake about 20 in. above the ground, 
and loaded with hay ; then the rope is again stretched and hitched 
from stake to stake 18 in. above the first, and this is similarly 
loaded; and so on until 8 or 4 layers have been put up.* Hay 
built on to drying racks is comparatively free from injury by 
rain or dew, while it continues to dry during the fine intervals. 
There is comparatively little loss of nutriment in the making 
of hay by this process; but some discretion is required in the 
matter of the condition of the grass when put into the rack : no 
rain or dew must be present and it must be already about half 
‘made.’ This method is specially good for clover and lucerne 
hay. | 

Fermentation or ‘‘ Sweating.’’—Most farmers make use of a 
limited fermentation in the stack to complete the drying of the 
hay and at the same time to improve its aroma. To ensure — 
satisfactory results the hay must be stacked before the plant 
cells are quite dead, and the 5 to 10 per cent. excess moisture 


still present must not be that of rain or dew. Hay is ready to | 


stack ‘when the crop is uniformly dry to such a degree that it 
rustles in the hand, the leaves have become somewhat brittle, | 
the nodes in the grass stems are shrivelled, and the coarsest stems 
will crack when doubled over. If the hay is dead—trom over- 
maturity at cutting or protracted harvesting—it must be dried 
more thoroughly than usual before stacking ; otherwise it is liable 
to become bitter or mouldy, as a result of a ‘ cool ’’ sweat. 

The actual degree of dryness necessary for safe stacking — 
depends on the size of the stack. Comparatively ‘‘ gay ’’ hay 
containing 40 to 50 per cent. of moisture may be put together 
in small stacks in the open, if well consolidated ; and this fact is — 


widely applied in some countries, including the northern parts _ 
of Britain, as a means of economising good haymaking weather, 


In some places early stacking in sweat ricks is intentionally 
adopted for the production of ‘‘ brown ’’ hay. The process is — 
as follows :—the grass is dried in the usual way until it is about 
a day short of the condition. that would be requisite if it were 


being put into an ordinary large stack or barn. Usually about — 


three days’ air drying are given. clover or lucerne of course 
~~ ¥See Method of Drying Hay in Sweden, this Journal, Oct., 1907. p. 417 
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requiring longer than grass; the partially ‘““ made ’’ hay, free 
from dew or rain, is then put together in conical sweat ricks on 
a bottom about three yards across, the material being put on in 
layers of about 10 in. thickness and each layer very firmly and 
uniformly trampled down from the centre outwards. The ricks 
are built in the field, a bottom of straw being laid down to keep 
out ground moisture, and the top is raked down and secured 
with bands. In two or three days the temperature rises appreci- 
ably, and about the third week reaches its maximum of 140 to 
160 deg. F., the excess moisture meanwhile steaming off. From 
this point the temperature falls and at the end of the third 
or fourth week the hay is ready to be put into the barn or the 
large stack, The product is a slightly browned hay of agreeable 
aroma and good condition. 

The advantages of the above method are (1) that the hay is 
secured against the weather a day or so sooner, this day often 
being a critical one; (2) the work of leading home and stacking 
is deferred until the entire crop has been saved; and (8) the risk 
of firing or overheating is reduced. As regards labour con- 
siderations, it may be mentioned that, by the use of a collector 
for sweeping the hay together to form the sweat ricks and a 
hay-bogie or a rick-lifter for carrying home, considerable 
economy in hand labour can be effected. 

Over-heating of Stacks.— Bacteria play an important part in 
the heating of stacks. he initial rise in temperature is due 
to the respiratory activity of the still living grass cells, this 
warmth making conditions favourable to the bacterial fermen- 
tation which follows. A certain bulk of hay 
needed to conserve the heat sufficiently to ensure a warm sweat, 
and as already stated, the hay must be stil) alive at the time 
it is put together. 

If the fermentation continues at only 60 to 100 deg. F., which 
sometimes happens when damp hay lies long in cocks unmoved, 
the result may be a bitter or mouldy product, these temperatures 
favouring the growth of the coli bacillus and the mould fungi. 
The most desirable hay organism—B. calfactor—comes_ into 
action at 104 deg. F. and is killed by temperatures above 
167 deg. F. 

When the mass of “‘ gay ’’ hay put together in one rick ex- 
ceeds about three loads, there is risk of the temperature rising 
undesirably high; the heat generated not being able to escape 
fast enough. The charred part of an overheated rick built on 
_ the ground occurs below the centre point of the stack; a raised 
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staddle by permitting the heat to escape downwards, as well as 
in other directions, is a means of checking overheating. High 
temperatures involve considerable loss of the soluble constituents 
of the fodder and a reduction of its digestibility; but in an 
ordinary large stack or barn there is more serious danger when 
the heart of the mass continues to rise above 160 deg. F. In 
this case the fermentation is passing from the biological to the 
chemical type—the bacteria having been killed. The danger is 
more imminent when about five weeks after stacking the rick 
continues to sweat and smell and the size of the mass shrinks 
unusually. The writer has had some experience of the use of 
the hay borer, by means of which cores about 5 in. in diameter — 
are cut down into the heart of the stack, forming chimneys for 
the escape of hot, moist vapour. Such experience has been 
favourable to the device; but whatever method of cooling a hot 
stack be adopted, it is desirable that it be put into operation 
before the temperature in the heart of the rick has reached — 
1'70' dea “F. 


Losses in Haymaking.—Ordinarily 10 to 20 per cent. of the 
nutriment present in a crop of grass is lost in the process of 
converting it into hay, but the loss may exceed 80 per cent. — 
The losses fall partly on the visible portions of the fodder—teaf, 
fine stems and seeds—but even to a greater-extent on the soluble — 
and readily digestible internal constituents. The causes of loss 
are as follows :— | 

1. Respiration.—The grass does not die immediately after 
mowing but continues to respire and consume its cell contents. | 
The loss from this cause may amount to over 10 per cent. of the 
weight of the dry matter of the crop, the greatest losses occurring 
when, owing to bad weather, the cut grass must lie many days in 
a moist condition. On this account it is undesirable to mow down 
a greater area than there is a fair prospect of being able to secure 
within a week. 

2. Shedding.—As a rule there should be no seed to shed. The 
loss of leaf and other fine portions of the fodder is due to over-— 
drying, especially sun-curing, and to rough treatment of the crop. 
The tedding machine may offend in this particular, for which 
reason it is considered an unsuitable appliance for the making of 
clover or lucerne hay, or mixtures containing much clover. 

3. Leaching.—Untimely rain, falling on half-dried grass spread 
over a large surface, may remove a large proportion of the sugar 
and the soluble ash constituents of the fodder. Swathes and 
windrows, and especially well-made coils, are capable of resisting 
to some extent the action of rain. 

4. Over-Heating in the Stack.—Mow burnt hay contains little 
digestible carbohydrate, and the digestibility of its proteins is 
very low. Losses up to 20 per cent. of the nutritive value of the 
hay have heen recorded as due to over-heating in the stack. 
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There are other losses which affect the palatability of the 
fodder perhaps to a greater extent than its starch equivalent. 
Over-made hay is not liked by stock, although if there has been 
no leaching or shedding, the nutrient matters may have been 
well preserved. Mouldy fodder is almost invariably rejected, 
unless masked by chaffing and mixing with other foods of an 
attractive nature. Dew and rain, if present in the hay at the 
time of cocking or stacking, encourage the development of 
moulds to a much greater extent than the same amount of 
moisture in the form of natural cell sap. 


Hay-Harvesting Machinery.—Sixty years ago the grass crop 
was mown with the scythe, and most of the drying operations 
were carried out by hand labour; the men worked while the 
horses stood idle until the hay was ready for carrying. One man 
was needed for every 5 acres to be “‘ got.’’ Nowadays the area 
harvested per man is about 15 acres, machinery having increased 
the output per man by about 200 per cent. 

The smallholder who grows and secures his own hay must 
have a mower, a ‘‘ haymaker’’ and at least a slide-rake for 
rowing : he usually borrows a dump rake for cleaning up. This 
minimum equipment can be amplified, according to requirements 
and the area involved, by the addition of a swath-turner, a side- 
delivery rake, a loader, a sweep, a horse-fork or an elevator, 
and where the sweat-rick method is adopted, either a hay bogie 
or a rick lifter. The practical farmer does not, however, buy 
every machine that he would like to possess or that would be 
useful to him: unlike the manufacturer, the farmer uses a 
machine on only a few days in the year, hence the overhead 
charges on farm equipment are heavy in relation to their ser- 
vices. Some examples of the circumstances which should be 
considered in selecting hay-harvesting tackle are explained in 
the following paragraphs. 7 

Haymakers.—Where there are 100 acres of hay to harvest, 
there is sufficient employment for the three machines—swath- 
turner, tedder and side-rake. With such an area the ordinary 
rate of progress is about 6-8 acres per working day: thus while 
the swath-turner is operating on the grass mown a day or two 
previously, the tedder is breaking open and tedding the swaths 
turned the preceding day, and the side-rake is engaged in a third 
field airing the hay and putting it up in larger rows ready for 
cocking or carrying. The advantages of this machine over the 
dump rake are very distinct. 
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Where the acreage concerned is only half the above and the 
rate of progress only 8-4 acres per day. one of the three machines 
could be dispensed with: the tedder is almost indispensable and 
the side-rake is invaluable. Fortunately there are good machines 
which combine the functions of swath-turning and side-raking. 
One type is primarily a swath-turner, and may be preferred for 
work on uneven land. The other is primarily a side-rake; this 
may be recommended for level surfaces, while it has a third 
capacity, viz., tedding. 

Loaders and Sweeps.—The loader is most useful where 
sufficient labour is available to operate mechanical stacking 
tackle. It renders best service where the haymaking staff com- 
prises more than seven men. If the hay has to be cocked, the 
loader is not applicable; but in this case the labour of pitching 
and loading and even that of unloading is appreciably reduced. 
‘The sweep rake offers the cheapest and most expeditious means 
of carrying where the crop is stacked in the field. For similarly 
clearing small areas, the simple hay collector is invaluable. 

Unloaders.—Where the acreage of hay and corn is sufficient 
to justify the outlay, an elevator is to be recommended. For 
medium sized farms, however, the horse fork may be a great 
help, affording relief in the heaviest task—pitching on to the 
stack—and removing the most common source of delay in the 
carrying operations. 


Conclusion.—For the conduct of farm operations in general 
and for hay-harvesting in particular, recipes can be of only very 
limited service—applicable only under certain conditions. Jt is 


otherwise with principles, an understanding of which enables the _ 


farmer to adapt his methods to his varying circumstances and 
requirements and to draw more valuable lessons from each 
season's experience. 


* % € * * . 


THE PROGRESS OF SCIENCE AND 
MACHINERY IN HORTICULTURE. 
W. G. Lossorr, O.B.E., 

Controller of Horticulture, Ministry of Agriculture and Fisheries. 

MopErN commercial horticulture in England may be said to 


be the growth of the last sixty years or so. From the compara- 
tively simple occupation of old-time nurserymen and gardeners, 
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it has developed into a highly specialised industry, tuned 
up to the highest point of efficiency by the tonic of the 
competition of products drawn from every favoured zone of the 
earth’s surface, and grown by workers in every stage of industrial 
development from barbarism to high civilisation. No other 
section of cultivators of the soil has lent go ready an ear to 
those qualified to express scientific ideas and to explain the 
processes by which the ideas could be put into practice. No other 
branch of the parent tree of agriculture presents so attractive 
a field for the activities of the organiser nor so inviting an 
atmosphere for experiment. 


Cultivation.—In dealing with the soil, machinery has been 
brought into use for securing the deep tillage which is so essential 
to intensive cultivation, from the deep scarifier worked by steam 
tackle to various forms of sub-soilers drawn by horses or tractors. 

The tractor is now a familiar machine on intensively cultivated 
holdings from 50 acres upwards. Preparation of the soil for a 
crop can, by this means, safely be deferred until weather con- 
ditions are favourable for tillage. Small mechanically-driven 
implements are also much in use among crops and nursery 
plantations. 

Science has been brought into co-operation in the manuring 


_ of the soil. On many undertakings, regular analyses are taken 


and the considered prescription of the scientist applied. The 
analysis required by law to be given with every sale of manure 
is becoming better understood, and growers are becoming 
increasingly familiar with purchase by unit value. : 
The use of soil sterilisers, both chemical and mechanical, the 
latter by steam heat and dry heat, is common practice in the 
glasshouse industry. In the open, soil fumigants are increas- 
ingly used in the culture of root crops. 


Plant Breeding.—The laws of hybridization have been closely 
studied and put into practice, to the great improvement of types 


_ and increase of varieties. From the aristocratic orchid to plants 


‘that a quarter of a century ago were only considered as weeds, 
the careful and sympathetic attention of the horticulturist has 


_ developed varieties and combinations that our grandfathers would 


have deemed to be beyond the bounds of imagination. 
Much has been done in the breeding of improved types of 


\ vegetables and fruits. It is significant that the first oranges to 


| 
| 


be planted in Florida were bred in an English nursery. Many 


_ of our favourite vegetables are introductions from warmer climes; 
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the development of types that will be happier in our climate is 
proceeding, though much ground remains to be covered. a 
The problem of supplying the home grower with varieties of 3 
apples to compete, in attractiveness and in the habit of con 
sistent good cropping, with some well-known kinds from over- 
seas, is not yet solved, but in our first-class nurseries and in 
research stations there are batches of seedlings, the product of 
scientific crossings, from among which any day there may appear _ 
the desired combination. 
The cucumber has been developed both in prolificacy and shape 
of fruit, and also in ability to resist disease, so that the produce — 
comes upon the market with almost the regularity of the product 
of a factory, and the English cucumber dominates the trade in _ 
many parts of the continent of Kurope. 
The tomato has been developed from the unattractive corru- — 
gated fruit, to the present even-sizeds round fruit grown on a 
plant of high productive capacity. Twenty-five years ago the 
tomato was an object of curiosity; to-day it is a staple article — 
of diet. 
Similar developments have taken place with grapes and other — 
hothouse crops. Important developments are also on the way 
in the case of black currants and plums. ; 
Heating.—Perhaps in no department of horticultural activi- — 
ties has there been more application of science and machinery — 
than in the nurture of the various crops. The protection against — 
the austerities and vagaries of our climate afforded by a glass — 
roof has been persistently developed. From the erection of — 
thirty years ago, which was more wood than glass, to the present-_ 
day greenhouse—with its fine adjustment of dimensions to the — 
amount of atmospheric movement desired, its thin, yet strong, ; 
bars placed wide apart, and its large panes of clear glass and — 
small lap—there is all the difference between the primitive and — 
the complete. Glasshouse installations with from ten to twenty 
acres completely covered with glass are now common, while if — 
one adds the area occupied by movable frames and other tem- 
porary forms of covering there are installations with a hundred 
acres or more under cover. - 
In the matter of heating, too, the horticulturist owes much to — 
co-operation with the scientific engineer. The boilers of to-day 
give much increased heating from a given amount of fuel, — 
while electric impulsers accelerate the flow of water to pipes of 
more than one diameter and to differences in level; while heating 
by high-pressure steam has received its abheD On and has its q 
adv ocates. + 
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' Plant Diseases and Pests.—In intensive cultivation there is 
more opportunity afforded to the attacks of plant diseases and 
pests, and a greater field for their rapid multiplication than in 
the more extensive forms of cultivation, and here the prepara- 
tions of the chemist and the use of machinery for their 
application have been remarkable in their development. By 
means of spraying with toxic preparations both dry and liquid, 
and by means of fumigation with cyanide, nicotine and other 
preparations, fairly complete control may be established over 
many plant diseases, the uncontrolled spread of which would 
make the cultivation of certain crops economically impos- 
sible. The provision of machinery for these various applications 
has afforded a fine field for the inventor. The opportunity has 
been so well exploited that the grower, whatever the size of his 
undertaking, however varied his requirements, can have a 
choice of appliances; whether it is the production of a fine 
mist spray for liquids, or the dusting of powder; whether by 
manual, horse or motor power. 

The installation of permanent power plants in orchards and 
in undertakings for intensive cultivation enables the grower 
to make the fullest use of the discoveries of the chemist. The 
use of electric power and light for promoting growth in green- 
houses has received attention, but is not yet beyond the 
experimental stage. 

Fruit Stocks.—Investigations into the root formation of the 
stocks used for budding and grafting have been carried out at 
East Malling and Long Ashton, and the results have been 
applied extensively in fruit plantations. The cultivation of apples 
and pears upon dwarfing stocks enables the scheme of plantations 
to be either of cordons or of dwarfs as fillers, with standards or 
half-standards as the ultimate character of the plantation, and 
has reduced the waiting time for economic returns from a fruit 
plantation to from three to five years instead of from six to 
ten years. 

Grading and Packing.—The intensive cultivator has not only 
availed himself of the assistance of science and machinery in 
the production of his crop, but has also advanced in the no less 
important department of marketing. The tomato and cucumber 
growers in this country first realised the meaning of the attention 
given to grading and packing by exporters from overseas, and 
what preparation to attract the eye of the purchaser meant to 
the home producer. More than fifteen years ago the cucumbers 
and tomatoes grown in the Lea Valley and at Worthing were 


| 
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standardised both as regards grading and packing, and the 
standards then fixed for these products have now become general. 


The movement in favour of scientific grading and packing is_ 


now in full swing and promises within a short time to cover 


the whole field of horticultural production. Machines for 
grading tomatoes are already being used commercially. Various 


types of grading machines for apples are on the market and many 
are in actual operation, while plans are maturing for the estab- } 
lishment of a co-operative grading a..d packing station for 


apples in East Anglia. 
In the matter of transport full advantage has been taken of 


modern developments, and tons of produce that formerly had to- 
undergo the double handling necessitated by railway transport 
are now taken to various markets by motor lorries owned either 
by growers or by salesmen, within a radius of 50 miles from the 
market; while the railway companies, by the introduction of more — 


scientific methods for the handling of perishable produce, are 


steadily lessening the damage factor ee to long distance 


transport. 


* * * * EG * 


THE STUDY - AND) TEACHING. Or 
AGRICULTURAL ECONOMICS. 


A. W. Asupy, Agricultural Economics Institute, Oxford. 


Ty some countries it has long been recognised that in, the 
general study of economic phenomena insufficient attention has — 
been paid to the economics of agriculture, and that the results 
of the general studies of economic organisation cannot be applied — 
to agricultural conditions. Amongst the countries which have — 


recognised this fact may be mentioned the United States of 


? 


America, Switzerland and Denmark, for in all these countries” 
a highly developed organisation for research in agricultural 
economics now exists; and in the United States the teaching of — 
agricultural economics has reached an advanced stage. In most 
of the universities facilities are provided for taking subjects in — 


agricultural economics in degree courses leading to agricultural — 
or to social science degrees, and in several of the most important 
of the universities post-graduate degrees are awarded for work — 
in either agricultural economics or rural sociology, or in a com- | 
bination of these subjects. Amongst these may be mentioned — 
Cornell and Wisconsin Universities. Moreover, the study and — 
teaching of agricultural economics and of rural social science has — 


Bie 
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had a profound efiect on the teaching of both agriculture and 
social science in the whole of the United States, and is now 
exercising a considerable influence on public policy in regard to 
problems of land, agriculture, and rural social organisation. 
Institutions Teaching Agricultural Economics.—In England 
the first facilities for study of agricultural economics were pro- 
vided in 1913 when the Institute for Research in Agricultural 
Economics was established at Oxford by the University and the 
Ministry of Agriculture supported by the Development Com- 
missioners. During the war, special developments of study, 
_ particularly the study of the costs of production of farm produce, 
occurred, but these disappeared in 1920. During the last year 
provisions for the study of the business management of farms 
were made by the Ministry of Agriculture in connection with 
colleges and universities. Economie Advisory Officers, who will 
study the systems of farm management in their respective areas 
and take part in teaching principles of economic farm manage- 
ment in their institutions, were appointed at Oxford University ; 
Cambridge University; Leeds University; University College, 
Reading ; and Wye College, Kent. Minor provisions for the study 
of special problems of farm management have also been made 
at other institutions. 
_ Before these later provisions for the study of agricultural 
economics were made several colleges or universities had made a 
| practice of providing some teaching in economics for students 
in agricultural degree courses. This teaching was chiefly limited 
to economic history and general economic theory, for organised 
knowledge was too scarce to admit of the teaching of agricultural 
economics per se. Amongst institutions providing teaching of 
this character may be mentioned the University College of Wales, 
Aberystwyth ; Leeds University Agricultural Department; School 
of Rural Economy, Oxford; School of Agriculture, Cambridge ; 
and Wye College, Kent. The School of Rural Economy, Oxford, 
included in subjects required for the Pass Degree those of 
Economic History of Agriculture, Economic Theory, Costs of 
Production and Marketing of Farm Products, Estate Manage- 
ment, Local Government and Administration. Amongst some 
of these subjects the students could choose, but they were 
required to take some economic subjects. Henceforth, it appears 
certain, students for degrees in agriculture in all universities will 
be required to take certain economic or social subjects of study, 
and the tendency will be to develop these departments of 
_ research and teaching. 
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Although progress is being made in teaching agricultural 
economics or rural social science subjects to students of agricul- 
ture, no advance in the opposite direction—of teaching agri- 
cultural economics or rural social science subjects to students of 
general economics or the social sciences—has anywhere been 
made. Yet there is sufficient divergence between economic and 
social phenomena in agriculture and rural life, and such 
phenomena in other industries and in urban environments, to 
justify their special study and also a special branch of teaching. 
Indeed, the time has now arrived when one or more universi- 
ties could safely make provision for special study and teaching — 
of agricultural or rural economics and of rural social science 
leading to an Honours or to a Post-Graduate Degree. Such a 
course should be open, and would have appeal, to students who 
have taken a Pass Degree in Agriculture, for which the course 
had included a preliminary study of economics, or to students 
having taken a general agricultural course and who wished to 
specialise; also to students who had taken a general course im 
economics and social science and wished to specialise in the rural 
aspects of these sciences. 


Two Fields of Study.—The general scope of the study and 
teaching of agricultural economics covers two more or. less dis- 
tinct fields, viz., (a) the factors in the internal management of 
the farm which determine the productivity of the enterprise 
and the remuneration of those who are engaged in it, whether 
workers, farmers or landowners; and (b) the external factors 
which determine the course of production which is possible 
or desirable, and those which determine the prices of farm pro- 
ducts. In other words, the two fields are those of the Economies 
of Farm Management and the Social Economics of Agriculture. 
Conditions of organisation, remuneration and life on English 
farms are determined not only by the conditions on the farms 
themselves, but also by forces which arise in other industries 
or within the agricultural industry of other countries. There- 
fore, it is not sufficient to study the economic phenomena of 
farming organisation apart from general economic and social 
phenomena connected with the industry over a wide geographical 
area. 4 

Indeed, the scope and methods of study which past study 


and teaching of agricultural economics have shown to be- 
necessary may be stated in this way :— 
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(a) Accounting method, 
(1) Economics of Farm | (b) Statistical method. 
Management | (c) Survey method, 
(d) Experiment. 
(a) Geographical method, 
(2) Social Economics of (6) Historical method, 
Agriculture | (c) Statistical method. 
| (d) Survey method, 


Farm Management.—The study of farm management in- 
cludes amongst other things the study of costs of production 
of crops and live stock, and the factors which lead to high or 
low costs, whether technical or social. It also includes the results 
in profits and/or wages of organising types of cultivation or 
animal husbandry on a large or small scale; the results in gross 
and net production of large and small-scale organisation; and 
the social results, such as the effect on the family of different 

forms of organisation. 

The most important results which the study of farm manage- 
ment, especially by accounting and statistical methods, has 
_ yielded, and is still yielding, are those showing the requirements 
in labour, food or materials for various processes. In such 
' matters as the labour requirements per crop-acre, or dairy cow, 
in man-days and horse-days per acre or year, the study has 
yielded such results as will soon make it possible to state 
extreme variations and their causes, together with the average 
or standard requirements. ‘The establishment of standards of 
this character will be of immense value to farmers, especially 
such as are developing experience, in that they provide criteria 
for the results of their own management. 
Again, when results have been collected under sufficiently 
varying economic conditions and over sufficient geographical 
area, it will be possible to do some reliable cost estimating for 
guidance in making contracts which apply to goods to be pro- 
duced in the future, as in the case of milk. Studies have shown 
remarkable constancy in certain proportions of costs due to 
- yarious items, and when the price of items in cost, e.g., labour 
or food, can be forecast, fairly reliable estimates of total costs 
can be made. It is, however, in the establishment of standards 
of requirements that accounting in particular holds out great 
hopes of practical assistance in internal farm management. 

In its human aspects the study of farm management itself 
verges on the study of the social economics of agriculture and 
tural life. But the study of internal management also verges 
on the study of geographical or social phenomena in other coun- 
tries, especially in relation to the systems and costs of market- 
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ing farm products, and the prices of such products in the home 
TaArkees The social economics of the industry include all subjects 
which would be included in a general study of the social 
economics of all industries. But it may be said that the study ~ 
of the social influences affecting the organisation of farming is 
of practical and financial, as well as of cultural, value. In a 
study of British farming, knowledge of the recent history of 
agricultural development in other countries, notably in the 
United States, the self-governing Dominions, and in the coun- 
tries of northern Europe is of both cultural and practical value. 
Similarly, in the study of development of types and methods © 
of English farming, knowledge of geographical influences in — 
other countries as well as in this country is of cultural and 
practical value. a 

Methods of Study of the Economics of Farm Manage- 
ment.—As regards the economics of farm management the © 
accountancy method has been used to discover principles and ~ 
details of economical production of crops and stock. It can © 
also be used to discover principles and details of division of ~ 
income within the industry. | 

The statistical method is used for the same purposes when less 
accurate detail is required, or when information is required over © 
a ereater area or a greater period of time than can be covered © 
by accountancy. 

The survey method is also used when complex influences have 
to be studied in relation to internal conditions on farms, and ~ 
when large areas have to be covered. It is particularly useful © 
when geographical or social influences have to be correlated with 
farming conditions. | | 3 

By experiment is meant trial of methods under controlled — 
conditions, and although this has scarcely yet been used in this © 
country it has been used in other countries, and may be used — 
here when sufficient knowledge has been obtained to make 
possible isolation of factors and definite trial of limited methods. ~ 

Methods of Study of the Social Economics of Agriculture.— 
As regards the social economics of agriculture, the methods of — 
geography are important in the study of distribution of types of — 
crop or animal husbandry in relation to soils, climate, contours, 
transport and markets. | 

The historical method applied to any period is useful for © 
cultural purposes, but for practical purposes its application 1S 
chiefly to the last 170 years of agricultural development in Europe 
and the European settlements in other continents. In relation 
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to the Seaton bok of the science Saga rast of iendiorfiturdt it 
yields valuable results for the guidance of the farmer and the 
executive or administrative official. 

The statistical method is applied in the study of the social 
economics of agriculture as in other social sciences, but there 
is still a vast field for the practical application of statistical 
methods to the study of economic phenomena in agriculture, 
especially in the relationship of the agricultural systems of 
exporting countries to those of countries like our own. 

The survey method is being applied with a large measure of 
success to obtaining information partly geographical, partly 
technical and partly social in character. It is yielding informa- 
tion at once valuable to the farmer and to the constructive 
social engineer. 


Economic Farm Management.—The branch of the general 
study which is most advanced in this country is that of economic 
farm management. Even in this sphere the study of systems and 
costs of marketing has made little advance. In this subject 
persons primarily interested in transport and commerce have 

large interests, and in many cases would weleome development 

of facilities for study and teaching. For the study of the social 
economics of the industry no university or institution has yet 
made adequate provision. The Ministry of Agriculture has 
stimulated, and will continue to stimulate, the study of internal 
economic management of farms, but it is necessary that an 
academic institution should stimulate the study of the wider 
aspects of the subjects. One aspect which would immediately 
repay study is that of marketing, or agricultural commerce. 


Openings for Students.—As interest in the general subject 
of the economics of agriculture is rapidly developing, and the 
value of knowledge of economic phenomena is becoming recog- 
nised, it is practically certain that students of these subjects 
will find openings for careers. Indeed, in the United States 
of America, where the study and teaching of agricultural 
economics has had a great influence on farming policies and on 
agricultural social policies, the demand for men trained in this 
sphere has been equal, if not more than equal, to the supply. 
In this country it is becoming recognised that men required for 
administrative posts connected with agriculture and rural life 
should receive an economic and social training definitely related 
to their sphere of activities rather than a purely technical train- 
‘ing in agriculture. 
Oo 


i. 
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Rural Sociology.—A subject closely related to agricultural 
economics is that of rural sociology, or the study of social — 
phenomena in the’ rural environment. No attention has yet 
been paid to this study by any academic institution in this © 
country, although, again, the study has advanced to a definite 
position in several American Universities. Such work as has 
been done in this country has been personally and privately 
undertaken. Many persons may doubt whether the development _ 
of special facilities for study or teaching in rural social science 
is elther necessary or desirable, but there can be no doubt that 
in this predominantly industrial and urban country the study of 
social phenomena tends to be limited to the study of such in 
an urban environment. Nor could it be doubted that the study 
of rural social phenomena now needs a special stimulus. | 

A university which now has no very close agricultural con- 
nections, but which has close connections with industry and ~ 
commerce, could make for itself a special sphere in the develop- 
ment of the study and teaching of the social sciences related — 
to agriculture and rural life. The welfare of persons in other 
industries and commerce is closely connected with conditions 
of agriculture, not only in this country, but in those countries 
with which they trade. Some studies of agricultural economies — 
would be of practical value to them, in addition to adding to 
their knowledge and appreciation of general economic and social — 
phenomena. The study of the economics of the industry, more- 
over, cannot be carried on without technical knowledge of pro- 
cesses in the production of crops and live stock, but approach 
from the economic and social side enables the non-agriculturists _ 
more quickly to appreciate the importance of ruling conditions — 
in the industry. In addition, the teaching of agriculture itself — 
in this country is taking a decidedly economic trend. The ~ 
present practice tends more and more to inductive studies of — 
farm management, and of varying practices of crop and animal — 
husbandry as a basis for agricultural teaching. Agricultural — 
economics now provides a practical link between the study of 
social and other sciences. It also provides a link between the 
farming and the industrial or commercial communities. It is _ 
a subject which can be linked up with existing studies in univer- — 
sities in which social studies are carried on, but in which there — 
is no special study of agriculture. The methods used in the 
study of agricultural economies are such as provide a wide train- — 
ing and discipline in general scientific methods, and the scope — 
of the subject is sufficient to include matter of both practical } 
and cultural values. 


CD 
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THE GROWING OF FIELD PEAS 
FOR STOCK FEEDING. 
A. W. Oupersuaw, B.Sc. (Edin.), N.D.A., 
Agricultural Organiser for East Suffolk. 


Tu field pea as a corn crop is principally grown in the Eastern 
Counties of Kngland—Lincolnshire, Suffolk, Yorkshire and Essex 
showing the largest acreage. The area under peas grown for 
corn has dropped since the war from 132,249 acres in 1919 to 
94,970 acres in 1928. This area includes both peas grown for 
stock feeding purposes, and blue or marrowfat peas, the grain | 
of which is hand-picked, put up in cardboard packages, and used 
mainly as a table vegetable and for soup. 


Varieties.—The most important variety of blue peas is 
Harrison’s Glory. This variety is grown chiefly for packing, 
_ but in times of good demand is often marketed in the pod like 
garden peas. If, owing to bad harvest conditions, insect attack* 
or other cause, the grain is of inferior quality, or if the price 
is low, they may have to be used for stock-feeding. Harrison’s 
Glory is hardier than most garden peas, but not so hardy as the 
usual stock-feeding varieties. Of the latter the following may be 
mentioned :— 


Early Minter or Norfolk Dun.—Straw medium length, pods fairiy long, 
grain a pure dun colour. Ripens very early and so usually suffers less than 
others from aphides or plant lice. Seedsmen offer strains selected for special 
earliness, longer pods and suitability for autumn sowing. 

Maple or Partridge.—Straw long, pods numerous, grain light brown, 
blotched irregularly with whitish yellow, ripens late. Sometimes in consider. 
able demand as food for pigeons. Maple peas, like all long-strawed varieties, 
are useful for smothering rubbish, but, on the other hand, are not usually fit 
to cart until wheat harvest. This precludes the chance, offered by earlier peas, 
of ploughing and cleaning the land before harvest. Maple peas resist attack 
by aphides fairly well, but the variety is regarded by some as rather a light 
cropper, especially in a wet season, when it runs to straw. 

Black-eyed Susan.—Straw long, grain large and dun-coloured, with black 
eyes. Ripens in mid-season and consequently is more exposed to aphides than 
the early dun. Usually considered a heavy cropper. ; 

Eights and Nines.—Straw fairly long, pods long, grain tightly packed in 
pods, greenish. Ripens fairly early. Is considered by some growers a very 
valuable variety. 


__ * Regarding insect attacks the following leaflets should be consulted :— 
No, 19, Pea Weevil (Sitones); No. 150, Pea Beetle (Bruchus) ;! No. 48, Pea 
Thrips (Frankliniella). 
c 2 
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Other varieties which ray be mentioned are Prussian Blue—a small blue 
pea grown for feeding, and Wésconsin Bluwe—a variety introduced from 
America. A white field pea is also sometimes grown. Distinct varieties 
have been introduced by the Swedish Plant Breeding Station, but they have 
not yet been fully tried in England. 

Variety Trials.—Very few trials to test the relative yielding 
capacity of different varieties of field peas have been conducted 
in this country. 

In a test conducted some years ago, in Suffolk, practicalty 
identical yields were given by Black-eyed Susan, Norfolk Early 
Dun or Minter, and Swedish Solo. The year of the test, how- 
ever, was not a good pea year. 

In a test conducted some years ago, in Suffolk, practically 
ducted, also in Suffolk, in which Hazel Dun—a selection of — 
Black-eyed Susan—gave 200 stones of grain per acre, whilst the 
three varieties, Maple, a selected Early Norfolk or Minter, and 
another selected Dun pea, all gave about the same yield— 
170 stones per acre. Two Swedish varieties gave smaller yields. 
Too much reliance must not be placed upon the results of a single © 
experiment, but these figures confirm the general view that 
Black-eyed Susan is a heavy-yielding pea. 

Climate.—The best conditions seem to be a spring and early 
summer in which the weather is neither hot nor cold. A heavy 
rainfall, except on light land, is not desirable. In Hast Anglia 
in 1922 the extremely hot weather in May or June was probably 
responsible for an insect (aphid) attack which practically ruined | 
the crop. | 

Soil.—Peas are generally and probably rightly supposed to 
do best on a good light loam well supplied with lime. Still 
they may be grown with success on a wide variety of soils: For 
instance, in dry districts they will thrive on extremely stiff 
clays, if these are well drained. Not only should such heavy 
land be under-drained with pipes or moles, but the furrows 
should be kept scoured and water furrows provided to the nearest _ 
ditch. Peas, like most other farm crops, find bad drainage fatal 
‘in a wet season. On undrained wet and heavy land a wet May 
or June will make them go yellow and ruin the crop. | 

On heavy land, if well drained, however, field peas are much - 
less likely to go yellow and perish with wet than the more 
delicate marrow-fat and table peas. 

Place in Rotation.—Peas usually follow a white straw crop, 
taking the place of beans or clover. Thus, in the Norfolk four- 
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course rotation the cropping would be (1) roots, (2) barley or 
oats, (3) beans, peas, or clover, (4) wheat. Thus peas or beans 
would come on the same land once in eight years. 

This rotation may, of course, be modified in various ways. but 
it is probably safest and best not to grow peas on the same land 
oftener than once in six to eight years. If grown oftener, there 
is greater risk of failure. 

Peas, like all other leguminous crops, are able to assimilate 
the free nitrogen of the air and store it up in their roots, stems 
and leaves. For this reason they tend to enrich the soil in 
nitrogen, and a good crop is regarded as a useful preparation 
for wheat, barley or oats. The amount of vegetable residue left 
in the soil by a good crop of peas is, however, in all probability 
not so great as that left by a good crop of beans or clover, hence 
the land after a crop of peas is not usually in quite such a high 
state of fertility as after beans or clover. 

Peas have, on an Essex farm, been grown successfully after 
clover. The clover stubbles, after providing a considerable 
amount of winter grazing, can be ploughed in winter in plenty 
of time for the peas. It is claimed that two leguminous crops 
in succession have more effect than a single leguminous crop in 
enriching the land for the wheat which follows; also that peas 
succeed better after clover than after a white straw crop. This 
method may be justified when peas of a valuable kind, such as 
_ Harrison’s Glory or table peas, are grown, but with ordinary 
field peas it is better to follow the usual rotation. The method 
of taking peas after clover may be of extra benefit to one field; 
the usual method spreads the effect of the leguminous crops 
over a double area. 

Field peas, in many of the drier districts, were found, 
especially on heavy land, to be one of the best, if not the best 
crop to grow on the grassland ploughed up in the war years of 
1917-18. The land was simply ploughed up in winter and 
allowed to weather, and the peas drilled as early as possible in 
the spring. Very few failures of the pea crop, even on poor soil, 
were recorded on land thus treated. When ploughing up grass- 
land it is important to use a skim coulter in order to bury all 
grass thoroughly, and, in spring, to roll well with a heavy roller 
before drilling, so as to leave no hollow spaces below the inverted 
turf. The soil should be repeatedly harrowed with not too heavy 
harrows, so as to work up the surface to a kindly tilth without 
bringing up to the turf. Disc harrows are very useful for this 
purpose. 
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Time of Sowing.—Peas for stock feeding are usually sown 
in spring, in early districts as soon as possible after the 1st of 
January, February being perhaps, the commonest month. While 
it is an advantage to sow peas as early as soil and weather con- 
ditions allow, they may, if the land is too wet for early sowing, 
be sown successfully in the north and midlands as late as April — 
or even the first week in May, but in East Anglia, owing to 
the frequent droughts in April and May, such late sowing is 
very risky. In recent years, autumn sowing, preferably in — 
November, has been found successful. The risk of frost is 
balanced by the fact that the peas are earlier than when sown 
in the spring, and hence better able to resist insect attacks in 
May and June. 

Manuring.—Only a few experiments have been conducted _ 
in this country on the manuring of field peas. Farmyard manure ~ 
is occasionally used. Often no manure at all is used and this, 
on really good soil in a high state of fertility, is probably the 
safest proceeding; over-manuring of any kind, especially with — 
farmyard manure, tends to produce straw at the expense of 
pods. particularly with the long-strawed varieties. 

On most ordinary soils, however, an application of manure will 
be desirable, especially when peas are grown after a cereal. Ag 
previously mentioned, peas, like other leguminous crops, are — 
able to obtain their nitrogen from the air, and there seems very — 
little doubt that in most cases an application of nitrogenous — 
manure is unnecessary. “a 

The few field experiments of which the results are available — 
indicate the value of phosphates and potash. q 

At Saxmundham Experimental Station in Suffolk on heavy — 
clay land, peas and beans mixed were grown on a piece of old 
grassland ploughed. up during the war. The mixed crop was — 
the first crop obtained after the grass. Part of the field had — 


received a dressing of 10 ewt. per acre of basic slag of high grade | 


and solubility applied to the grass in 1904 and again in 1912, — 
whilst the other part had received nothing. The crop of mixed — 
beans and peas obtained in 1919 on the slagged part was — 
40 bushels per acre and 62 cwt. of straw, whilst the unmanured — 
part gave 29.7 bushels of mixed beans and peas and 42 cwt. of — 
straw. 4 

At Bramford Experimental Station in Suffolk peas were 
grown in 1905 and 1906. The soil was poor and light, but 
exceptionally rich in available phosphates. None of the manures 


had a very striking effect upon the crop, but on an average of 


two years 1 cwt. of muriate of potash used alone gave an increase — 


4 
oo. 
| > 
; q 
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of 8 bushels of grain and 2 ewt. of straw over no manure, whilst 


it also gave a similar increase when added to nitrate of soda 
and superphosphate. 
In pea growing districts an application of phosphates, and, on 
light soil, of potash also, is becoming increasingly common. 
The following are suggested dressings for land in an average 


state of fertility :— 


(1) Land poor in lime should receive a dressing either of lime, chalk or 
limestone, or other form of carbonate of lime, a considerable time 
before sowing the peas.* It is practically useless to sow peas on 
land seriously deficient in lime. 

(2) On Heavy Land—6 ewt. 30 per cent. basic slag, 4 cwt. 30 per cent’ 

“ superphosphate per acre, or equivalent quantities of other 
phosphatic manures.t Basic slag is to be preferred on heavy 
land poor in lime, | 

(3) On Light Land—2 ewt. 30 per cent. superphosphate and * to 1 cwt. 
muriate of potash,t or its equivalent of other potash manure per 
acre. On light land poor in lime, 2 cwt. basic superphosphate or 
1 to 13 ewt. steamed bone flour per acre should be used instead of 
superphosphate. 


Manures such as superphosphate, steamed bone flour, and 
muriate or sulphate of potash should be applied a few days 
before drilling, before the land is harrowed down. 

Basic slag or low grade potash salts such as kainit should be 


applied to the ploughed ground several weeks before the crop is 
‘sown. 


Cultivation.—When growing peas after another arable crop 
the cultivation is very simple. Provided the land is clean, one 
ploughing is usually sufficient, especially on heavy land. On 


light iand, or if rubbish is present, a second ploughing may be 


given. It is important, especially on heavy land, that the final 


ploughing should be finished before Christmas in order to allow 
the land to be weathered by the winter frost and rains so that 


_ a good, kindly seed-bed may be obtained at the time of planting. 


It is also probable that peas succeed better on a stale furrow, i.e., 
on land that has been ploughed and allowed to lie some time 
before drilling the peas. 

As soon as the land is dry enough in early spring—if possible 
in January or February—the land is worked down by harrows 
In the same way as for other spring corn, and the seed is 
e* See Leaflets Nos. 170 (The Use of Lime in Agriculture) and 385 (Lime 
and its Uses on the Land). 

T See Leaflets Nos. 267 (Basic Slag) and 394 (Phosphatic Fertilisers). 

¥See Leaflet No. 335 (Potash Fertilisers). 

Norr.—Farmers should apply for advice on any point to their County 


_ Agricultural Organiser. See Leaflet No. 279 (Technical Advice for Farmers). 


‘ 
* 
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drilled at the rate of 24 to 4 bushels per acre, the quantity 
varying in different districts. The distance between the rows 
also varies in different districts, but 9 in. to 12 in. is @ 
useful distance. Where the land is not very clean, the wider 
distance is often used, as it permits of more thorough horse- 
hoeing. Probably 9 in. is an average width. . 

Many growers advocate harrowing to destroy seedling weeds 
as soon as the peas are up through the ground and the land 
is dry enough. The harrowing of peas, however, requires dis- 
cretion or the crop may be damaged. When 2 in. or 3 in. high 
they are horse-hoed once or twice, and hand-hcoed. Certain 
types of horse hoes have very light harrows following the tynes 
of the horse hoe. These serve to kill small seedling weeds and 
also to remove soil cast up by the horse-hoe tynes that has 
covered up the peas. Any docks present should be removed 
when the land is soft and before they run to seed, a docking iron 
being used to assist in pulling up the roots.* If the docks are 
forward enough to be seen they are better removed before horse- 
hoeing, as that operation cuts off the tops of the docks and 
leaves the roots to shoot up again. 

Peas are rarely successful in a struggle with weeds, and should 
never be planted on foul land. Further, every care should be 
taken, while the crop is young, to keep it clean by the methods 
_above described. The straw, at a comparatively early stage, 
becomes entwined (or as it is called ‘‘ joins hands ’’), and when 
once this has occurred it is impossible to carry out any further 
weeding owing to the damage that would be caused by walking, 
however carefully, through the crop. 

Later in the season, towards harvest time, peas lie flat down 
on the ground, and this allows various weeds such as thistles, 
goosefoot, etc., full access to light and air: hence, unless th 
land is fairly clean to start with, it is apt to become very weegy 
before the crop is harvested. 

Harvesting.— When sown early and when the variety gro 
is an early one. peas are one of the first crops to ripen, and they 
may often be safely in the stack before the other corn is fit 
to cut. 

As a general rule they are cut and made up by hand, either 
with a pea-hook, or with a scythe. The pea-hook or pe 
‘““ make,’’ which resembles a sickle, but has only a slight curv 
in it. is on the end of a shaft, and in the hands of a skilful man 
does good work. Opinions differ amongst practical men as 
which tool, the pea-hook or the scythe, is more satisfactory for 

* See Leaflet No. 251 (Common Weeds). ci 
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cutting peas. Whether hook or scythe is used, the peas are 
made up into wads or small heaps at the time of cutting. 

Field peas are often also cut with an ordinary grass mower or 
clipper, to which have been attached ‘‘ lifters ’’ or pea guards 
similar to those used for laid corn. These lift up the peas in 
front of the knives, and prevent the pods from being cut off. 
When peas are cut in this way it is necessary to have the cut 
peas removed outwards before the machine comes round again. 
The work of removal is facilitated if a reaper attachment is fixed 
to the grass mower so that the peas are left behind the machine 
in small heaps like sheaves. Some large growers use a pea- 
harvesting attachment which is fixed behind the cutter bar of the 
grass mower. ‘This causes the freshly cut peas to slide on one 
side in such a way that room is left for the horses and grass 
mower to pass by when next they come round, and the removal 
of the peas by hand is unnecessary. 

Mr. A. M. Rope, of Leiston, who grows about 60 acres of peas 
every year, has used this attachment very successfully for the 
_ past 8 years. He fixes it to an old grass mower, pea lifters being 
also fixed in front of the cutter bar. An old mower is used, 
as the work is rough and would soon render a new one unfit for 
grass cutting. Mr. Rope finds the attachment works well if the 
crop is quite ripe and dry and the land solid—a man and a, pair 
of horses will cut 7 acres a day and do good and clean work. 
This attachment is especially useful where a large area of peas 
is grown as under such circumstances the labour available may 
not be sufficient to take up the whole crop by hand. 

Occasionally the implement known as the hay “‘ toppler ’’ is 
used in harvesting peas. Only half a breadth is taken at once, 
the horse walking quite close to the unpulled peas. ‘The peas 
are broken off against the roots by the toppler. Some farmers 
speak highly of this method of harvesting peas, and there is no 
doubt that satisfactory work may be done if all the peas lie 
one way. 

Peas are often harvested with an ordinary horse rake, which 
must be of strong construction. The horse walks just outside 
the edge of the peas, with one wheel and nearly half the rake 
running on the peas. When half the rake is nearly full it is 
lifted up and the peas removed out of the way with a pea-hook 
or ‘‘ make.’’ The horse afterwards returns up the same side of 
the field—half the rake running on the peas as before and pulling 
up another lot, the other half raking over the strip previously 
pulled. With the straw dead ripe and fairly long a good job 
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is made, though there is always a certain amount of waste. 
With valuable peas the slower method of hand harvesting by 
skilful workers is probably the most satisfactory method. 
After the peas have been pulled or cut two or three days they — 
require turning. This is done with the ordinary hay fork. ~ 
Turning is repeated every second day or so until both the grain 
and the straw of the peas is dry, when the crop is carted. If the © 
weather is showery it is necessary to turn the peas very — 
frequently, or the pods near the ground open and the grain is 
lost. In a wet harvest it is impossible to prevent a good deal 
of loss taking place owing to the peas shelling in this way. Hf, 
owing to prolonged wet weather the farmer is compelled to cut in 
spite of rain, it is desirable to make small bundles or wads, and 
to turn after every storm or day’s rain, as scon as the wads are 
dry on the top. This keeps the wet pods from the soil as _ 
much as possible. The more the peas are turned the longer the 
pods remain sealed. 


Stacking.—Peas are often placed in rather large stacks. © 
There can be no doubt, however, that, in a wet harvest, they — 
might be carted rather more quickly if the stacks were made ~ 
narrower. The plan of placing faggots through the stack to act 
as a ventilation shaft is an excellent one.* Immediately the © 
stack has been built, it should be temporarily covered with a 
stack cloth, or with ‘* battens ’’ or bundles of straw such as are — 
used in the midlands. Thatching may be performed in a few — 
days—as soon as the roof has settled a little. If a newly-built ~ 
pea stack is left unprotected for even a single night, and heavy — 
rain falls, great damage may ensue, as owing to the open nature — 
of the peas practically all the rain falling on the roof will — 
penetrate. 


Thrashing.—Thrashing is performed in the same way as with — 
cereals, but some slight alterations are necessary. A couple of — 
hurdles are generally reared up over the feeding drum and — 
covered with a stack sheet, forming a tent with one end left — 
open. ‘The concave of the machine is thrown back or made 
wider, thus avoiding the splitting of the peas. The feeding is — 
generally done with a fork, and the sheet prevents the peas being — 
scattered. If peas are very dry it is sometimes necessary to — 
remove a beater or two from the drum, but as a rule the methods — 
suggested above are sufficient. 4 


* The Ministry in 1923 carried out some successful trials in the artificial _ 
drying of pea stacks. See Artificial Drying of Crops in this Journal, March, — 
1924, p. 1128. 
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Value of Straw.—Well harvested pea straw is very valuable 
fodder, and is much relished by all kinds of cattle, but for some 
reason it does not suit horses, causing discoloration of the urine, 
and is seldom, if ever, used for them. If much damaged by 
the weather pea straw may be almost worthless except for litter. 

Mixing of Peas and Beans.— In some districts it is customary 
to grow a crop known as “‘ blendings,’’ i.e., a mixture of peas 
and beans. A suitable mixture has an advantage over either crop 
alone in that it tends to keep weeds in check, as the beans hold 
the peas up, and make a smothering crop. One of the great 


disadvantages of peas grown alone, especially of short-strawed 
varieties of peas, is that they tend to encourage rubbish. 


The mixture of peas and spring beans is also less liable to fail 


than either crop grown separately, whilst, if a suitable mixture 
is made, it, unlike peas alone, may be cut with the binder. On 


the other hand, owing to the dense nature of the crop, sun and 
air cannot gain access to the flowers so well, so that in some 
seasons the mixed crop may fail to produce so many or such 
large pods as is desirable. 

For growing mixed with spring beans a fairly late variety of 
peas, such as either Maple or Black-eyed Susan, should be 
selected. A mixture found very successful at Saxmundham 
Tixperimental Station was 2 bushels of spring beans, and 2 bushel 


of Maple peas per acre. This produced, as previously mentioned, 
‘an enormous bulk of straw, 62 cwt. per acre on one plot, and 
40 bushels of corn. The crop was cut with the binder. It some- 


times happens that winter beans are found in springtime to be 
thin ; where this is the case they may be horse-hoed and an early 
variety of peas drilled in. The early peas usually ripen with the 


beans, and the whole makes a smother crop to keep down weeds. 


* * * * * * 


IMPROVEMENT OF GRASSLAND IN 


YORKSHIRE. 
ten 
Je As HANTBY. AUR Cis. sen Du 
Agricultural Information Office, University of Bristol. 


The Use of Phosphates.—There are in Yorkshire, as in most 


_ other counties, large areas of poor grassland which have had no 


previous preparation, such as that discussed in the May issue of | 


this Journal, but which give remarkable improvements when 
_ adequate supplies of a suitable phosphatic manure are applied. 
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It is not difficult to recognise such areas of grassland. Thoy 
occur chiefly on soils with comparatively low lime-requiremenis 
(small deficiencies of lime), such as the Boulder Clays of the 
North and East Ridings; the lighter glacial soils; the Limestone 
and Chalk soils; many of the alluvial soils, especially the heavy 
alluvium in the southern portion of the Vale of York and in 
Holderness; artificial and natural warp soils, occurring chiefly 
near the River Ouse and the Humber; the Boulder Clay soils 
in the northern Pennine district, where there is an abundance — 
of limestone, and where the drift consists to a considerable extent — 
of limy material, or where it covers thinly the limestone and the © 
calcareous shales. Most of the sourer types of soil will also © 
give a marked response to phosphates, provided they have at 
some time been limed sufficiently heavily. 
Indications of the Need for Phosphates.—Some of the com- - 
monest indications to be found on land in suitable condition for 
phosphatic manuring are growths of hawthorn and wild rose, — 
which, if neglected long enough give rise to strong bushes 
requiring considerable labour in stubbing or cutting when the © 
improvement of such land is undertaken; sedges (commonly 
known as carnation grass) often occur in abundance ; clover plants 
can be found, although they are badly developed, and the 
herbage generally is weedy, poor and thin; rest harrow is common 
on some land of this type; on lighter and drier soils, and 
especially on the tops of the ridges where the land is in ridge and 
furrow, the fescues often become the most important grasses; | 
plantains are very noticeable, and land regularly mown is some- 
times infested with yellow rattle. Tor grass often takes 
possession of pastures on drier situations where the land is limy, © 
although it is by no means confined to light soils, and may often | 
be quite common on heavy marls, especially those overlying 
limestone. | 
The conditions set out above are typical of phosphate-starved 
land, which will usually give a very marked response to phosphate 
properly applied. It does not often give any noticeable response 
to applications of lime; on the contrary liming frequently appears 
to reduce the amount of herbage already growing, and in such 
cases lime is often considered to do more harm than good. 
This effect of lime was noticeable on North Riding Boulder Clay 
at Brompton, Romanby and Thornborough. At other centres, 
e.g., Howden (heavy alluvial soil), Bedale (light river alluvium) 
and Bramham Park (magnesium limestone soil), lime alone has | 
had no noticeable effect on the herbage. 
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It has to be borne in mind when improving such soils that the 
first marked improvement consists chiefly in the development 
of the wild white clover, and as this plant objects almost as 
strongly to the presence of coarse rough herbage which constantly 


overshadows it, as it does to the deficiency of phosphate, it is 


frequently advisable to take steps to remove and keep down such 
coarse grasses as the tor grass when applying phosphate. It is 
also important to remember that the stubbing or cutting of the 


bushes, the burning off and severe harrowing of tor grass, rest 


harrow, etc., will not by itself usually effect a permanent 


improvement. Unless the soil conditions are improved at the 


same time the land quickly reverts to its former state, and it is 
generally a waste of labour to carry out such mechanical treat- 
ment without supporting it with adequate applications of 
phosphate. 

- An excellent demonstration of the effect of combining the 
mechanical and manurial treatment has been obtained on a series 
of plots in Bramham Park, where Plots 1 and 2 in the following 
series gave by far the best results :— 


Plot 1.—Severely harrowed and 10 cwt. per acre of 38 per cent. 
basic slag applied. 

Plot 2.— Do. do. do. 
with 2 lb. per acre of wild white clover seed sown. 

Plot 3.—Untreated. . 

Plot 4.—10 ewt. per acre of 38 per cent. basic slag. 

Plot 5.—2 tons per acre of magnesian limestone. 

One portion of a series of plots at Brompton was very severely 


harrowed before the manures were applied. During the first year 
or two after treatment the clover runners were spreading along 
the cuts made in the rather matted turf. In the second and 


| 


; 


; 
| 
’ 


: 


) 


| 


third years, however, the improvement, due to the application 
of basic slag, was so marked on both harrowed and unharrowed 
land that there is now no noticeable difference due to harrowing. 
The effect of the harrowing seems to be most important during 
the first and second years. 


‘Phosphate Manures to Use.—At a number of centres, trials 
have been laid down with different types of phosphatic manures. 
At many of these centres the trials are not yet complete, and 
they will probably continue to give useful information for several 
years to come. Some important deductions may, however, be 
drawn from the results available. 

All trials include, in addition to a plot which receives no 
phosphate at all, a standard plot receiving 10 cwt. per acre of a 


| 38 per cent. Bessemer basic slag, so that in every case, on all 
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types of soil chosen, the phosphate manures are being tried 
against the old and well-known type of basic slag. 
Ground Mineral Phosphate.—On the North Riding Boulder 
Clay at Romanby, on land which is not in ridge and furrow, the 
North African phosphate has given better results than at any 
other centre. During the first season and the beginning of the 
second after its application the mineral phosphate plot was 
distinctly behind that which received 38 per cent. basic slag. 
Towards the end of the second season there was no noticeable 
difference between the herbage on the mineral phosphate plot 
and that on the slag plot, and the two plots continue to sho 
practically the same improvement. 
At other North Riding centres where the fields are in ridge and 
furrow the improvement from North African phosphate is muct 
more marked in the furrows than it is on the ridges. This applies 
also to some extent to the other phosphatic manures, but whereas 
the improvement from mineral phosphate is as good as that from 
88 per cent. slag in the furrows it is not so good on the ridges. 
Under drier soil conditions such as one finds on the ridges 
or on lighter drier. soils ground mineral phosphate has given 
noticeably poorer results than 88 per cent. basic slag, and it has 
under such conditions usually been one of the least effective o 
the phosphatic manures tried. | 
An attempt has been made at a number of centres to increase 
the effectiveness of an application of the more insoluble phosphate 
manures by applying part of the phosphate as superphosphate, 
because, in dealing with cases of bad grassland, there are indica- 
tions that it is important to give a big initial stimulus to the 
clovers. The following scheme was laid down at 9 centres im 
Yorkshire :— . 
| Quantities per acre. 
Plot 1.—Basic slag 38 per cent. ... out 10° cwti 


Plot 2.—Nauru phosphate 83 per cent. ... 4 cwt. 64 lb. 
Plot 3.—Basic slag 16 per cent. ... ... 23 cwt. 84 Ib. 
Plot 4.—Nothing. 

Plot 5.—Superphosphate 30 per cent. +34 2 cwt. 
Plot 6.—Basic slag 16 per cent. ... ... 20 cwt. 
Superphosphate 30 per cent. en Fs 5 

Plot *.—Nauru phosphate 83 per cent. ... 3 cwt. 96 lb. 
Superphosphate 380 per cent. ... 2 cwt. 


Plot 4 received no phosphate at all, and the other plots (except | 
No. 5) received equivalent quantities of the various manures OF — 
mixtures, i.e., equal quantities of phosphate of lime. Plot 5 
was used simply as a control to Plots 6 and 7, which also received | 
superphosphate in addition to some other phosphate. 3 
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This series was commenced in the spring of 1922. During the 
season 1923, especially early in the season the best plot at 
several centres was No. 3 (low grade slag). Later in the season 
considerable improvement was noticeable at most centres on 
Plots 1, 3 and 6, and it was often difficult to choose the best 
of those three plots. Of the other plots No. 7 was usually better 
than No. 2. 

The effect of applying a portion of the phosphate as super- 
phosphate, where phosphates of low citric solubility were 
employed, was sufficiently marked to encourage one to suggest 
that where grassland in ridge and furrow is to receive applica- 
tions of phosphate manures of low citric solubility—such as 
ground mineral phosphate or insoluble slags (e.g., Fluorspar 
slags)—the tops of the ridges might be greatly benefited by 
an additional small application of superphosphate. One drill 
_ width along the top of each ridge will usually embrace all the land 
under the driest conditions. 


Basic Slags.—The response of grassland to low-grade basic 
slag (16 per cent. total phosphate of lime) has differed markedly, 
especially in the first season after its application. In several 
cases the 16 per cent. slag gave by far the best results in the 
first year. Unfortunately it was not ascertained at the time, 
and it is not now possible to ascertain, whether the slag used 
(which was not all from one consignment) had a high or low 
citric solubility. Stocks of low-grade slags, one of high and one 
of low citric solubility, have now been obtained, and these are 
included in series of plots laid down in 1998 and 1924, 

The 88 per cent. slag is, of course, of high citric solubiilty, and 
one possible reason for the better result obtained from the 16 per 
cent. slag is the more uniform distribution of the phosphate 
which can be obtained with 281 ewt. of 16 per cent. slag per acre 
than with 10 ewt. of high-grade slag per acre. 

The possibility of some other constituent of the slag being 
responsible for this apparent superiority of low-grade slag has 
often been discussed, but there is up to the present no experi- 
mental evidence in support of it. 

There is very little experimental evidence at present on the 
Telative values of ‘‘ low-grade low-soluble’’ and “« low-grade 
high-soluble ’’ basic slags on grassland. A number of experi- 
ments have been laid down recently in Yorkshire to test this point 
on a variety of soils, but the results will not be available until 
next season. On ploughed-out grassland under arable cultivation 


< 
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and on light and fairly dry soils, the crop yields obtained 
from low-grade slags of low citric solubility have been very 
appreciably less than the yields from low-grade slags of high 
citric solubility. It would seem desirable to avoid the use of 
low-grade slags of low citric solubility on the lighter and 
drier soils. Such slags, however, appear to work well under the 
moister conditions which suit ground mineral phosphate. As it 
is not possible for the farmer to ascertain the citric solubility 
of his slags except by submitting a sample to an analytical 
chemist it is desirable that when he is trying to improve grass- 
land on a light dry soil by applications of phosphate he should 
use only phosphate manures of high solubility. Whilst low-grade 
slags may or may not be of high citric solubility, slags of 30 per 
cent. (or over) total phosphate of lime are usually of high 
citric solubility. 

On heavy soils or on lighter soils with a high water table, and 
consequently a good supply of moisture, any of the slags or 
finely-ground mineral phosphate will usually work well on grass- 
land requiring phosphate, but the lighter and drier the soil the 
more soluble should be the phosphate used if the quickest and 
best returns are to be obtained. High-grade slags or highly 
soluble slags of lower grades are always safe and will generally 
give a good return where phosphate is needed. In addition 
these, steamed bone flour or a mixture of superphosphate and 
steamed bone flour have given good results on light dry grass- 
land, whilst superphosphate alone answers well on chalk or lime 
stone land. 

At Kipling Cotes, Market Weighton, on a chalk soil which ha 
no ‘‘ lime-requirement,’’ the following scheme of plots was laid 
down in the winter 1922-23 on permanent grass-land:— ~~ 

Pilot 1.—Basic slag 38 per cent., 10 cwt. per acre. 

Piot 2.—Unmanured 

Plot $.—Nauru phosphate 83 per cent., 4 cwt. 64 lb. per acre. 
Plot 4.--Superphosphate, 4 cwt. per acre. 

The plots are to remain down for six years, the superphosphate 
to be applied in three dressings at two-yearly intervals. At the — 
end of 1928, Plot 1 was the best, closely followed by Plot 4. | 

Grassland placed in Class 3, and which shows an improvement — 
either when lime alone or slag alone is applied, presents some 
of the most difficult cases on which to advise the farmer, not s0 
much because it is difficult to say what the land requires (it 
needs both lime and phosphates as a rule) but because it 18 
difficult to say what will be the most economical treatment. — 


5 
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Unfortunately, until this year, no grazing trials have been 
made on this type of grassland. The Royal Agricultural Society 
of England has now commenced a large-scale grazing trial near 
Clitheroe. This experiment, which is under the supervision of 
Professor Somerville, should give valuable information for the 
Boulder Clay on the Pennines. 

Some points of interest as to methods of treatment which will 
give the best results have already been brought out by the York- 
shire plots. The eight series of plots which received originally 
lime alone and slag alone were cross-dressed two years later with 
38 per cent. Bessemer slag at the rate of 10 ewt. per acre. This 
was applied to one-third of each plot so that in addition to plots 
receiving lime alone and slag alone there are now plots which 
have received slag after lime and slag after slag. In four cases 
out of the five where slag alone and iat alone have both given 
noticeable improvements the plot receiving slag after fae iS 
now the best plot. The second application of slag to the original 
slag plot has in no case made an appreciable additional improve- 
ment, but this perhaps could scarcely be expected as it was 
applied only two years after the first full dose of 10 ewt. of 
38 per cent. slag per acre. 

It is apparently some years before the full effect of an applica- 
tion of lime alone is felt, as it does not during the first year or 
two give that tremendous stimulus to wild white clover so notice- 
able when slag is used; the improvement brought about by 
liming, however, appears to last much longer. It is only on 
land where the deficiency of lime is not serious that liberties, 
such as understocking for one or two seasons, can be taken with 
the grazing without serious deterioration of the herbage. 

At Garforth (Field 39) on land limed in 1909-10-11 either 
by an application of compost (lime, soil, etc.) or of chalk a great 
improvement has been effected and maintained by periodical 
applications of basic slag (in 1918 or 1915, 1918 and 1921). A 
further application of lime applied to one plot in February, 
1920, has given no additional improvement. A series of plots 
laid down on the same field in 1898, which have not been 
limed, are poor in comparison with the adjoining land, in spite 
of the fact that they were slagged in 1915, 1918 and 1921. 

The improvement brought about by phosphates in these cases 
appears on detailed examination to be almost entirely due to an 
increase in the amount of wild white clover. Liming on the 
other hand appears to encourage the grasses, giving a thicker 
and taller herbage. 


Db 
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This was particularly noticeable on the plots at Silsden and 
Beamsley where the herbage on the “slag ’’ and “‘ control ” 
plots appeared much dwarfer than that on the lime plots. 

The fresher and greener appearance of the lime plots at these 
centres was largely due to the checking of woodrush, which 
originally formed one-quarter to one-third of the herbage. The 
flower heads of the woodrush which gave such a brown appear- 
ance in spring to the control and slag plots developed only to a 
small extent amongst the thicker herbage of the lime plots. 

Most of the grassland of this type is patchy. Some patches 
contain plenty of clover and are well grazed: these respond well 
to suitable phosphates. Other patches grow a great deal of 
coarse, badly-grazed herbage on which the response to phos- 
phates is often slow and uncertain. The most economical way 
of beginning the improvement of this intermediate type, 
especially on soils derived from glacial and alluvial deposits, 
is usually to begin with a suitable phosphatic manure and sub- 
sequently to lime those portions of land on which the response 
to phosphates is not satisfactory. On sour peats and on 
soils derived from coal-measures and non-caleareous grits and 
sandstones, on the other hand, it is usually desirable to begin 
with lime and to continue the improvement by applying 
phosphates. 

Adequate Applications of Phosphate.—Many disappointments 
have been experienced through the use of inadequate applica- 


tions of phosphate. The initial application in such cases should © 
not be less than the equivalent of 10 cwt. per acre of a phos- © 


phatic manure containing 80 per cent. total phosphate of lime. 


It is usually more economical to apply the phosphate in any # 


one year, at the above rate, to whatever acreage the available 
supply will cover, than to manure a larger area at a correspond- 


ingly lower rate of application. Where the land has been badly i 


grazed every effort should be made by burning (if necessary) 
and harrowing to expose the soil on the rough patches 


immediately before applying either lime or phosphates. What- Hl 


ever the material used it should be applied under fairly dry 


conditions. Either lime or slag if applied to grassland when wet | 
on the surface is inclined to run together and set, a great deal | 
of the advantage from having the material in a fine dry condition _ 


being thus lost. 


Botanical analyses of the herbage on some of the types of | 


grassland discussed are given in Table III. The centres where 
analyses were carried out are some of those arranged according 
to soils in Table I.* 


* This Journal, May, 1924, p. 134. 


atte 
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Botanical analyses carried out in 1920 by Miss L. Scott, of 
the Department of Botany, University of Leeds, are to be found 
in the ** Guide to Grassland Demonstrations in Yorkshire,’’ 
obtainable from the Professor of Agriculture, The University, 
Leeds. 


Use of Potash.—In order to ascertain whether a serious 
deficiency of potash was appreciably affecting the results 
obtained from an application of lime or phosphates on poor 
grassland, a cross-dressing of muriate of potash (1 ewt. per 
acre) was applied to one-third of each plot in the eight original 
lime-slag series. Some remarks on the results obtained will be 
found in the last column of Table I (this Journal, May, 1924, 
p. 134). 


On the types of soil chosen, including light soils and a peaty 
soil, it appears that wherever the response to lime alone or 
slag alone has been unsatisfactory the addition of potash has not 
made any appreciable difference. The Yorkshire experiments 
on the point are admittedly incomplete as the trials have been 
made on a limited number of soil types only. Unsatisfactory 
results from applications of phosphate to grassland apparently 
‘due to a serious deficiency of potash have frequently been 
reported from other districts. ° 


In some instances where lime or a phosphatic fertiliser 
effected a noticeable improvement in poor grazing land, the 
addition of potash produced a further improvement, but in all 
such cases the additional improvement due to potash was small 
in comparison with that due to lime or phosphate alone. 


From the Yorkshire experiments it would seem desirable to 
make phosphates (and lime if necessary) the first charge on 
funds available for the improvement of poor grazing land, and 
to provide adequate applications of phosphate for the whole 
area to be improved before supplementing such treatment by 
the addition of potash. In the case of better grassland, or 
grassland on which phosphates have been used previously, the 
question of using potash should be considered. There are few 
reliable indications of potash starvation in permanent grass- 
land; grassland on heavy soils as well as on light soils is some- 
times in need of it. Further trials will be necessary. The 
evidence available is more definitely in favour of the use of 
potash for hay crops from temporary leys or permanent 
meadows, especially if no farmyard manure is used. 

D2 


[ JUNE, 


GRASSLAND IN YORKSHIRE. 


260 


—_— 7 : ey Sep Bae ry ou 
qoorg pur (°/, PF) ssV.H Joy, surpuyouy ft 
‘snuniu vanjsag SYD xx 


‘8B MOPBO]{L poyye7s-yuo0urg kyaryo § 
‘sngpuM) "FT OU *s1770w snaj0y TV + 


"yOuqieag *y, “ Sq soskteuy | 
‘(OZEL) GOON ssi Aq soskjeuy , 


| 

Og 9% 6% GG O€ €G G 0 91 89 6F 09 9S nd ““  -TIOS. JO 
sjuoutadinbot owity 

1m 0z at 0% 0Z 1 0% FG 8% 6 6 6- ae “etl _ pojou spud 
| 70 Soloods jo doquiuyy 
9 ee 9I L 9 ii Ot Z FL G G 9 él Spoa M 19430 
= = pot as I a << et i = p I — Jot1og s,deeyg 
oe See) <1 1g GG €T G == G nee g — me “* YSsn.cpoo MA 
e Bek ey Sat ae I =e Ag g ce a ae G SIDAOTO 19qIO 
€@ € if T | [ él rat ‘4 OL = * Song or if AIAOTS) OUT M PTEM 
I ¢ i f Ol I 3 4-489 g = = = f “" sossud ped 140 
GI L z I g I ae I Yd re te a. Ter SOT OLLYSAIO 
91 GS 61 6E GS, at 61 Ft a 8& cE Lt 4 ““SSBIY) JUOG 
) F Z oii: ¢ - Z = ¢ ee 4 Z Ser I Sassvls poos YIO 
IZ f ae 3 [oo = G ral | f g- .| i= I = ssuisohy peruusleg 
8 eo a <The nee, ie € € = Mast be ate c+ = ve a00|s3000) 
¢ {an ee Oe aa C4 ce ae eee GZ tls ele. Ue or ere | SE sr tt ganosayy 

| 
‘Taasunqg | ee Be a ysaistaveg| ‘uopsyig | uoqSurpeg | “T121s0N ieeevers eee “QUIMG | ‘uogstaeyg | “faped STH FONALEDES 
a : ‘aque 
“surturyy Aq : 


‘ou0TY Svs Ay pus ouoTe erury Aq poacadwuy 


quvtuaaorduat queivdde ON 


‘suis {q poaordimy 


‘Svs wos quotsaordut quotvdde oN 


“suIUMIT Aq poaord uy 


ner EE SP Sn 


‘(€Z6[) AOVAUAH{, AO SUSAIVNY 'TVOINVLOG 


shIEX REA Als 


‘goroods yore Aq potoAo0d vote [B4{O} 94} JO soseyucoied 
O18 IOAO|O IO sessvid jo sareds oy, oysoddo somnsy oy, ‘“UostTreduI0D TOF UoATS o1B S]LOS EY} FO s}uoutotinber-oull| 
oy, ‘SBS 0} 10 ou] 07 spuodsea pueysseis oy} Yorym ur Aem oY} O} SUIpioooe pesuBtIe ov So1zUID OUT, “SPoer] 
yo Aqsaoatuy ‘omnynomsy Jo juouredecy ‘sprveapay “GL “A “APL AQ ESET UL yo poltreo o1om FIT qv, Ul sosApeuy OL, 


carried out. Ten cows were selected from the herd of 35 heavy- 
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FEEDING EXPERIMENTS WITH 
SILAGE. 


R. Raz, C.D.A., and H. W. Garpner, B.A. 
Hertfordshire Institute of Agriculture. 


THE erection in recent years of considerable numbers of tower 
silos, and the enthusiastic reports of the owners, indicate clearly 
that the making of silage must now be regarded as a thoroughly 
established practice on many farms in England, especially in 
the Midland and Eastern Counties. Accordingly, it is becoming 
more and more important that as much knowledge as possible 
should be accumulated concerning silage and its uses, and it is 
in the hope of the results having some value in practice that 
the following account of experiments with dairy cows is 
published. 


The plan of the experiments follows that usually adopted :— 
Two groups of cows as evenly balanced as possible, a pre- 
liminary period for the animals to become accustomed to the 
rations, the first period of actual recording, a change over of the 
groups with another preliminary period, and then the second 
period of recording. The silage used in Experiment 1 was 
sainfoin, and in Experiment 2 oats, tares and beans. 


Experiment 1.—Silage + Roots v. Roots Only.—Un- 
doubtedly for a long time the most common set of conditions 
will be where the farmer is replacing part of his roots with silage. 
Few farmers will be so radical in their methods as to go in 
entirely for silage instead of roots. The question then is: 
‘“‘ Having replaced part of my root break by silage, what is the 
best method of replacing part of the roots in the ration? ”’ 
Chemical analysis suggests that advantage should be taken of 
the higher content of albuminoids in the silage, and the rations 
in Experiment 1 were drawn up with this object. 


This experiment was carried out on the farm of Mr. Frank 
Harvey, of Hadham Hall, Bishop’s Stortford, during the first 
quarter of 1924. We are. greatly indebted to him and to his 


‘partner, Mr. Pocock, for the facilities provided, and for the 


enthusiasm and care with which the feeding and recording were 


milking Shorthorns and Friesians (the average of the herd is 
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920 gallons), but for convenience in feeding they were divided — 
into two unequal groups of 6 and 4. Ags will be seen from 
Table I the selection was very satisfactorily carried out. 


The Sainfoin Silage.—-This was made from the first cut of 
the third year of the sainfoin ley, and was cut in June, 1923. 
The silo is of brick, and was constructed in 1918. The sample 
would be described as a very fine sample of acid silage, light 
green in colour, and with a most appetising smell. 


A nalysis,— 
Water Sp Deen ant ola The oil is rather higher and the > 
Crude Protein ... ould 3.9 albuminoids (protein) lower than 
True Protein ... a 2.8 might have been expected. 
Crude Oil at eh: 7a 
Soluble Carbohydrates ... al Estimated starch equivalent: Be- 
Fibre “ LAWL Yi tween 10 and 11 1b. per 100, 
Ash a ses vA Wye 
Rations used .— 
Ration 1. Ration 2. 
1b. lb. 
Roots... ae me 70 re 30 | 
Silage... Mp SII hme nil as 40 
Hay cs ue vy 8 on 8 
Oat Straw *t 7 
Linseed ee 1 ae 1 
Beans at Ee) 4 i. 3 
OEE Repay + 3 


The basis of substitution was, therefore, 40 lb. silage = 40 lb. 
roots + f Ib. beans + 1 Ib. oats. These rations were for cows 
giving 25 gallons per day. In addition, for every gallon over 


2; a mixture of equal parts of beans and oats was given at the 
rate of 31 Ib. 


The preliminary period started on 8th January, the first three 
weeks of experiment on 15th January; the week of change over 


was trom 5th to 11th February, and the experiment terminated 
on 3rd March. 


Results. —Throughout there was no difficulty in feeding eithe 
of the rations, and there was no appreciable difference of effect 
on the condition of the cows. Owing to the unequal size of the 
groups the total production of milk .on the two rations cannot 
be taken as a measure, as it would not allow for the advance of 
lactation, but the following Table (No. I) and Diagram No. 


show clearly that for practical purposes the two rations were — 
identical :— 
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TABLE I. 


Root Ration. Silage + Root Ration. 
8th Jan. to 4th Feb. dth Feb. to 3rd Mar. 
~ Average | Average Average Average 
yield per cow | yield percow | yield per cow | yield percow 
on 15th Jan. | on 4th Feb. | on 12th Feb. | on 3rd Mar. 
Group “A” 
(6Cows) ...) 30.8 1b. paisley 29.1 Ib, | 29.3 Ib. 27.2 lb, 
saombisttitere Broek Ration. Root Ration. 
8th Jan. to 4th Feb. | h Feb. to 3rd Mar. 
Average Average Average Average 
yield per cow ; yield percow | yield percow | yield percow 
on 15th Jan. 1 on 4th Feb. | on 12th Feb, | on 3rd Mar. 
Group “B” l | 
(4 Cows)... 30.8 lb. 28.9 lb. | 29.3 |b. | Pat ei ts 


At the commencement of the first period of experiment 
(15th Jan.) the average daily yield in both groups was exactly 


the same (30.8 Ib.); at the end of the first period (4th Feb.) 


it differed by only 1/5 lb.; at the beginning of the second period 
of experiment (12th Feb.) it was again identical; and at the 
end, the difference was only 1/10 lb. 

In Diagram No. 1 is plotted the average daily milk yield per 
cow taken over three-day periods. The milk of each cow was 
weighed at every milking, but to smooth out the minor fluctua- 
tions which invariably accompany daily yields, averages were 
determined from the total output of each group during successive 
three-day periods. It pictures clearly the normal falling off 
of yield in both cases as the period of lactation advances, and 
also shows the very small maximum difference between the two 
groups—a difference of only one-fifth of a gallon. 

Cost of the Two Rations.—The difference in cost per cow per 


' day in the two cases is the difference"in cost between 40 Ib. roots 


+ 1 lb. beans + 1 lb. oats and 49 lb. silage. Mr. Harvey’s 
costs of production were very carefully estimated, and it was 
concluded that the sainfoin silage and the roots were each pro- 
duced at a cost of about £1 per ton. 
Pence, 
40 lb. Roots at £1 per ton = 4,28 
210, Beavaat A124.) 03, ==1.29 
1lb. Oats at £10,, ,, == 1.06 


6.63 
40 lb. Silage at £1 ,, _,, 4,28 
Difference ts 2.35, daily per cow in favour of 


eeT silage, 
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For a winter period of 180 days this difference amounts to 
£1 15s. 2d. per cow; or for a herd of 80 cows to £52 16s. Other- 
wise expressed it represents a difference of 0.8d. per gallon for 
an average daily yield of 38 gallons. 

Conclusion.—Apart from any question of cost of production it 
is evident that the value of the silage was not over-estimated 
and that the basis of substitution was a reasonable one. We are — 
of opinion that this method of utilising silage, viz., to replace — 
some roots and some concentrates will often prove the most_ 
economical one in farming practice. 

Experiment 2.—Silage v. Roots + Silage.—In this case the 
comparison was between one ration containing a normal amount 
of roots together with a moderate amount of silage, and the same 
ration in which the roots were replaced by approximately half 
their weight of silage, so that the second ration included what 
would be regarded as a large weight of silage. The results, 
therefore, apart from the comparison, are of interest in suggest- 
ing a suitable ration where roots have been entirely replaced 
by silage crops or where, for other reasons, they are not 
available. . 

Through the kindness of A. S. Bowlby, Esq., Gilston Park, 
Harlow, the experiment was carried out with 12 cows selected 
from the Overhall herd of 70 Friesians, under the supervision 
of Captain 8. E. Buckley. Here also we should like to express 
our keen appreciation of the interest shown, and the great care 
with which the feeding and recording were done. 

Particulars of the Silage.—The seeding was 2 bushels tares, 
1 bush. beans, 1 bush. oats, } bush. wheat; and cutting took” 
place towards the end of June and in early July. The silo was 
Gascoigne’s ‘‘ Economic ’’ Steel type. This was a nice sample 
of acid silage, light green in colour and appetising in smell. 


Analysis.— 
Water ... “ue ee Th3 
Crude Protein... Ads a.0 
Pure Protein vt! A 22 
Crude Oil ee che Led 
Soluble Carbohydrates... 7.8 Estimated Starch Equivalent 
Eibrey 5, ef et dap 10 1b. per 100. . 
2] oP 48 cae 2:2 
Rations.— 
Ration 1, Ration 2. 
lb. lb. 
Roots Pere nea 56 of nil 
Silage “3 i 234 ore 50 
Hay ... i List, Ae oan sss (14 
Oat Chaff oe vs 4 ie (4) 
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Here the substitution is 261 silage = 56 roots, or approxi- 
mately 1 of silage for 2 of roots. In addition for every gallon 
above one, 3} |b. of the following mixture :—beans 2 lb., oats 
2 \b., dried grains 2 lb., wheat or barley 2 lb., ground nut cake 
14 Ib., fish meal 4 lb. | 

During the first few days of the preliminary period it was 
thought doubtful whether the cows would consume 50 lb. of 
silage. The oat chaft was, therefore, omitted from the ration 
and more time given to the cows for watering. By the end of 
the preliminary period the cows were clearing up their 50 lb. of 
silage, but during the experimental period the oat chaff was not 
again included in this ration. The supply of water is without 
doubt an important point when feeding large quantities of silage. 


Results.—The results are presented in the same form as those 
of Experiment 1. 


Preliminary Period ... .. 16th—22nd January. 
First Experimental Period ... 23rd January—12th February (3 weeks). 
Period of Change oS .. 13th—19th February. 
Final Experimental Period .., 20th February—4th March (2 ame 
TABLE II. 
Root Ration. Silage Ration. 
16th Jan. to 12th Feb. 13th Feb. to 4th Mar. 
Average Average Average Average | 
yield per cow | yieldpercow | yield percow | yield percow 
23rd Jan. 12th Feb. 20th Feb. | 4th Mar. 
Group “A” | | 
(6 Cows) .... 38.6 Ib. | 37.7 |b. 36.4 lb, 35.5-1b 
Silage Ration. | Root Ration. 
16th Jan. to 12th Feb. | 13th Feb, to 4th Mar. 
Average | Average Average Average 
yield percow | yieldper cow | yield percow | yield per cow 
23rd Jan. 12th Feb. 20th Feb, Ath Mar. 
Group “B” 
(6 Cows) .«..| 37.4 1k. 36.8 Ib. 36.0 Ib. 30.4 lb. 


Here, again, Table II and Diagram 2 show clearly that there 
was nothing to choose between the two rations. This is particu- 
larly well shown during the interval of changing over; the slow 
rate of fall continues unaltered as though the cows were quite 
unaffected by the change from roots to silage and vice versa. 


Comparison of Cost.—Since the oat straw chaff was removed 
from the silage ration 26} lb. silage replaced 56 lb. roots + 
4 lb. chaff. 
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The actual costs of production were :—silage, £1 7s. 14d. 
per ton; roots, £1 Os. 4d. per ton; oat straw chaff was valued at 
458. per ton. | 


Pence. 
HO 1b. Hoots) ae. at £1 Os. 4d. per ton — 6.1 
4 lb. Oat Straw Chaff at £2 5s. Od. ,, 4, — .96 
Total “ae 40% 7.06 
263 1b. Silage... at £1 7s. 13d. perton — 3.85 
Difference ... 8.21. 


As before, the silage ration is distinctly cheaper than that 
including roots: For a herd of 80 cows over a period of six 
months the difference in favour of the silage ration without 
roots would amount tq £72 4s. 6d. For a 8-gallon average the 
difference is just over 1d. per gallon. 


AY FRENCH “BROCCO PT PA CrSENG 
STATION. 


H. V. Tayuor, A.Ri@cS:) B.Se., M.B.E., 
Ministry of Agriculture and Fisheries. 


Tue fickle climate of England during the winter months often 
gives great anxiety to growers who are bold enough to attempt 
the growing of green vegetables for market purposes during the 
months of January, February and March. The prevailing tem- 
perature during this period is usually so low that plant-growth 
is extremely slow, whilst at times frosts are so severe as to injure 
all succulent and young growth. In the presence of such 
obstacles production on a general scale is only attempted in a 
few areas specially situated and protected from winter’s frosts, 
or so situated as to benefit) from the heating effect of the warm 
gulf stream. One such district is the Penzance area of Cornwall, 
where the White Broccoli grows and develops large and fine 
white heads during the winter, whilst the growth of similar 
varieties in other districts is usually imperceptible. Though this 
is perhaps the only important home area, its products do not. 
enjoy the monopoly of the market, but have to compete. with 
similar products from France (Brittany) and from Italy (Milan). 

With regard to the supply from Brittany, figures supplied by 
the Southern Railway show that during the months of December, 
1923, and January, 1924, the boats from St. Malo to 
Southampton brought 4,581 tons of ‘‘ Choux-fleurs,’’ including 
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both cauliflowers and broccoli. This figure indicates that the 
French industry is flourishing and that its products presumably 
find a ready market in this country. The subject merits closer 
consideration and analysis, for it may be that some feature of 
the French industry may be of interest and use to home-growers 
in helping them to compete in the home markets. 

The Southern Railway boats load for England at the French 
port of St. Malo, and no doubt some of the ‘* choux-fleurs °’ 
are produced by the farmers in that area; but it is known that 
the majority—-which are of the broccoli type—have been grown 
further west, in the district extending north-east and west of the 
small town of Saint Pol-de-Léon, in Finistére, Brittany. 

The soil is not very different from that found at Penzance, 
while the methods of manuring are somewhat similar, in that 
-sea-weed is largely used to supply humus to a poor soil, 
which is further enriched in plant-food by the plentiful use of 
mixed fertilisers. Forty or fifty cart-loads of sea-weed to the 
acre and 8 or 9 ewt. of artificials form quite a common dressing. 
This seems somewhat lavish manuring, but, as will be seen later, 
the crops grown are gross feeders. The weather is mild but not 
free from frost, and the district is said to experience less rain 
than the Penzance area, but the lichens and mossy-coated fruit 
trees indicate that there is no shortage of atmospheric moisture. 
The broccoli are produced on small farms of from 3 acres to 
not more than 8 acres, with perhaps 5 acres as an average. 
Some of the peasants have taken advantage of a Government 
system of agricultural credits and borrowed State money at 
2 per cent. to purchase their holdings; others simply rent the 
farms from landed proprietors just as do many farmers in this 
‘country. The Breton peasant farmer, having little but his farm 
to interest him, spends most of his time, from dawn to dusk, 
cultivating, manuring and weeding his land, as the case may be. 
His wife and children assist him, and each family is usually 
sufficient to care for its holding. The practice of hiring labour 
is almost unknown. 

These “* peasant farms ’’ are general through France, but the 
St. Pol-de-Léon industry is exceptional in that it is specialised 
for the production of selected vegetable crops, of which the 
artichoke, broccoli, early potato and onion are the most 
important. 

The artichoke is grown for the French markets, though doubt- 
less supplies would be sent to England were the English people 
to develop a taste for it. 
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Broccoli, grown formerly for the French market, has achieved 
such suceess that more than half of the total crop is exported 
annually to England, Holland, Germany and Switzerland. 
The onions have been made well known in England by the Breton 
peasant growers, who, dressed in their quaint costumes, yearly 
tour England selling their strings of onions, and, at the same 
time, acquiring a knowledge of the English language. For the 
potato industry the growers cultivate two kinds in some quan- 
tities; a yellow-fleshed early variety for the French markets and 
the old Up-to-Date for export to England. | 

Methods of Cultivation.—At the time of the writer's visit 
(February) the peasants were busy marketing the broccoli crop, 
and one was able to visit the fields and markets and obtain a 
glimpse into their industry. The broccoli industry dates back 
for one hundred years or more, during which time it is said the 
peasants have made no great alterations in the variety grown, — 
beyond annually improving the strain by saving for seed produc- 
tion the largest and most shapely plants to be found in the crop. 
This practice of seed saving is general. A peasant is reluctant 
to buy seed, and obstinately refuses to sell seed lest some of 
his competitors secure his particular strain. The land is well 
cultivated, richly manured, and kept scrupulously free from 
weeds, and the plants are given ample room for development, 
being planted on the square with a distance of one metre (394 in.) 
between each plant. | 

Under these conditions good crops are obtained, ona 
naturally much variation in size and maturity is present in all 
fields. St. Pol-de-Léon, like Penzance, is far distant from the 
market centres and, but for the existence of a good system of 
marketing, heavy expenses would eat too deeply into the market 
returns and growers would secure but a fraction of the full 
market price. It was of special interest, therefore, to study the 
marketing methods adopted, for it was known that the French 
package of broccoli had won its way to popularity amongst 
retailers on the English markets. | 

The peasants bring their broccoli in carts to the town of St. 
Pol-de-Léon, where in the market square sales take place daily. 
When the writer visited the town early on the morning of 13th 
February, there were 100 or more growers, each with his cart 
containing from 200 to 300 untrimmed heads of broccoli of 
varying sizes, making their deals at a price per cart-load with 
the wholesale merchants. When completed the peasant delivered 
his load into the packing sheds of the merchants, drew his money 
in bank notes. and departed. 
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The merchants’ establishment consists of a long open shed 
where the packing is done, a house and an oftice. The staff 
consists of clerks and a number of men and boys skilled in 
grading, trimming and preparing the crop for market. The 
merchant’s business consists solely in handling and: marketing 
the produce grown locally, and from his skill in doing this he 
derives his profit. 

There was a great similarity between the operations at each 
packing station. The broccoli from the carts were sorted into 
heaps of heads of similar size, and these are known as (a) giant, 
(b) large, (c) Hnglish, and (d) small. An average cart-load of 
well-grown broccoli would grade into 10 per cent. of (a), 40 per 
cent. of (b), 40 per cent. of (c), and 10 per cent. of (d). The 
produce of each grade was kept separate. After grading, 
the heads were trimmed to remove surplus leaves and portions 
of stem so that transport expenditure is incurred only on the 
essential portions. Hach trimmer used a very large knife with a 
blade fully 1 ft. long and 4 in. wide, to cut off all the useless 
portions of the stem from the base end, and such parts of the 
leaves as extend beyond the flower head. Some leaves were 
removed entirely. The waste leaves and stems were reloaded 
into the peasants’ carts, and removed for cattle feeding. 

The trimmed heads were collected by boys and carefully 
packed into crates of a standard size. These crates contained 
12 giants, 18 large or 24 English, as the case might be. Special 
notice was taken of the packing of Grade (c), for that sample 
is usually sent to English markets. The 24 heads of broccoli 
were arranged in three layers, each of which consisted of a 
double row of 4, arranged so that the stems all pointed outwards 
and the heads lay in the middle. 

A well-packed crate has the appearance of being a little too 
full, and when the top is closed with the thin wooden bars, a 
perceptible outward bulge occurs. These bulging bars constitute 
a spring which holds the broccoli heads secure and steady during 
transport. 

The crates carry trade-marks of the several packing houses 
and the letter A, B, C or D, as a distinguishing grade-mark. 
They are packed into railway vans, each of which contains about 
5 tons, and are despatched by rail to France and Germany, and 
to St. Malo for England. 

A Co-operative Packing Station.—One of the packing stations 
visited, known as ‘La Bretonne,’’ is run co-operatively 
by a group of farmers. In size and business turnover 
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this station ranks third in the district. The peasant farmers 
supporting the society deliver their loads of broccoli direct 
to the station, and so save the process of selling in the 

market of St. Pol-de-Léon. The loads of broccoli are sorted 
into the several grades, and the numbers of broccoli of each 
grade are entered into the society’s books; and on this entry the 
share of the market returns of each grower is calculated. From 
this stage onwards the identity of each individual grower’s pro- 
duce is lost, for it is trimmed, packed and marketed as before 
mentioned. 

At present the co-operative society is in a strong position. 
It has a large turnover and is effecting good sales. The 
manager-—Monsieur Berest—stated that the growers were getting © 
about 8 per cent. more for their produce by marketing through 
their own packing station than by selling to the merchants. The 
present successful position of the society has been reached after 
years of toil and disappointment. as the following notes indicate. 

The society was started in 1910, with a capital of 20,000 gold 
francs,;and a membership of 100 growers. The early efforts 
proved unsuecessful—money was lost and members dropped out 

—and to prevent the society from becoming defunct the French — 
Ministry of Agriculture in 1912 advanced a loan of 50,000 gold — 
francs at 2 per cent., for the repayment of which all the members | 
had accepted a personal pledge and responsibility. Experience 
had been gained and more prosperous times were ahead, and by 
1920 the society gained such a strong position that it was able — 
to repay the Government loan and carry on the whole business 
without difficulty. Further’ progress has been made with each — 
succeeding year, and now the sociéty has a turnover exceeding — 
2,000,000 franes. 

The operations of this packing station are not limited to the 
trimming, grading, packing and selling of the broccoli crop, 
but it handles in a similar manner most of the vegetable crops 
of its farmer members. The society, for instance, marketed in | 
1928, artichokes to the value of 600,000 francs, potatoes 450,000 
franes, broccoli 400,000 franes, and miscellaneous crops (such 
as onions, garlic, etc.) 150,000 franes. The society also pur- 
chases manures in bulk, makes its own mixtures for sale to its 
members, distributing during last year over 800,000 francs worth — 
of manure. ; 

This story of the successful working of a farmers’ packing 
station on co-operative lines should be of considerable interest 
and use to home-growers at the present time, now that British 
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markets have become particular that produce shall be specially 
graded and packed. To understand this is simple; to effect a 
proper marketing system in practice is more difficult, because 
each individual grower finds he has no skilled and expert grader 
and packer or that, when graded, the number of packages of 
each grade is too small to effect good sales. Each has been 
brought up in the belief of individual enterprise, yet the experi- 
ence of the French packing stations demonstrates that by a com- 
bination of growers it is possible, by.setting up packing stations 
and marketing societies, to handle large blocks of similar kinds 
of produce, and to achieve a great success in both home and 
foreign markets. 


Me * * * EJ * 


THE CULTIVATION OF CHERRIES. 
I 


A. H. Hoare. 
Ministry of Agriculture and Fisheries. 

CuLtivAtep cherries fall roughly into two main groups, usually 
Teferred to as ‘‘ sweet ’’ and ‘‘ sour ’’ cherries, which differ from 
each other in many respects. The former comprise the Gean 
and Bigarreau, classed as dessert cherries, and the latter, the 
Flemish, Kentish and Morello varieties, classed as cooking 
cherries. The sweet cherries appear to have been derived from 
the wild Gean (Prunus avium) and the sour cherries from the 
common wild cherry (Prunus cerasus). Both these natural 
Species are believed to be indigenous to this country. 


I.— SWEET CHERRIES.—By far the greater proportion 
of sweet cherry trees are grown as standards in grass orchards, 
and there is no doubt whatever that this method of culture is 
the most suitable. It is true that they may be, and actually 
are, grown on cultivated land, but the attendant difficulties are 
Many and, unless there are reasons against it, all cherry 
orchards should be grassed down after the tenth or twelfth 
year. On grass the trees do not tend to make rank crowth 
and can be kept in a better fruiting condition. There is also 
less inclination to ‘ gumming,’’ so marked where trees are on 
cultivated land. Another and even more important reason in 
favour of grass is the fact that cherries are largely surface root- 
ing and are adversely affected by root disturbance. 

Soil and Situation.—Cherries prefer light, well-drained soils, 
and undoubtedly such soils as so-called ‘‘ brick-earth’’ and 
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light medium loams are the best when there is good under- | 
drainage. The trees succeed well on the true chalk formations 
when there is a good top depth of loam. They do not thrive 

on cold heavy clay, such as Wealden clay or on badly drained 

soil of any kind. 

Situation is very important, and the various aspects of the 
land to be planted should be carefully considered. Cherries 
blossom very early in the season, hence the necessity for choos- 
ing an open situation. One where the sun will come gradually — 
on to the blossoming trees will mitigate the risk of damage 
from frost scald. Deep valleys and sites where the configura- — 
tion of the land tends to form frost pockets should be avoided. — 

Blank, wind-swept situations open to the south-west are un- 4s 
ieoeee unless a wind-break of poplar or other quick-growing 
timber can be planted. Access is required to a water supply 
both for tree-washing and for the grazing stock. 

Propagation.—Sweet cherries for orchard growth are usually 
worked on the Gean or Gaskin stock (P. avium). The stocks: 
are grown from seed by Continental nurserymen and imported 
into this country. ‘The stocks are generally top grafted, work-— 
ing at 6 ft. high if standard trees are required. Some growers 
prefer to plant the stocks in their permanent tree position and 
to delay grafting until the stocks have become established. This 
is only possible where a supply of Geans can be obtained in the 
local woods, but there is a decided balance in favour of raising 
the trees in a nursery or purchasing them ready for planting 
from a reputable nurseryman. Standard trees for planting 
out should be the usual trained standards 8 to 4 years old and 
from 5 ft. to 6 ft. in height. They should not in any case be 
less than 5 ft. 3 in. in height. 

The Mahaleb as a stock for cherries for thought to have 
advantages over the Gean, where less vigorous growth was 
desired, but recent investigations have shown that this stock is 
Just as vigorous as the Gean and it is not much employed. 

Planting. —There are at least three methods which may be 
employed in establishing a cherry orchard. The first, and perhaps — 
that most frequently adopted, is to inter-plant the cherries 
with fillers of apples and plums, or both, and with bush fruit 
occupying the ground beneath. This mixed fruit plantation 
is then managed, and the land cultivated, in the usual way 
for upwards of ten years, when the bush fruit is taken out 
and the land grassed down. As the cherry trees develop, the 
apples and plums are also removed to give room. This method 
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is the most economical, and can be recommended, as the 
plantation receives proper cultivation and constant manuring, 
and the cherries secure a good start and produce strong well- 
balanced trees. 


he trees may also be planted direct on existing grass land, 
but growth is much slower. 
_ A third plan is to plant the trees amongst hops, but experi- 
ence has shown that this is the least satisfactory method, for 
when the hops are grubbed and the land grassed down the 
quickly-grown and succulent cherry trees experience a severe 


check. 


The correct spacing of the trees by either method is all-im- 
portant, for cherry trees grow to a considerable size and last in 
a profitable condition for over 60 years, and it is important that 
when fully grown the trees shall not become overcrowded. The 
tree cannot be restricted by cutting, for cherries will not 
tolerate such treatment. Economy of space may be obtained 
and more trees planted to the acre by planting the less vigorous 
and more upright-growing varieties alternately with the strong- 
growing, spreading sorts. 

As a rule most varieties on standards should be spaced from 
30 ft. to 40 ft. apart each way, but never closer than 80 ft. A 
satisfactory distance, when trees are judiciously arranged as 
described above, has’ been found to be 32 ft., giving 50 trees 
to the acre. 

The actual cultivation of the land, as well as the general 
planting procedure, which is the same for cherries as for all 
other fruit trees, is fully described in the Ministry’s Leaflet 
No. 148 (Planning and Planting a Fruit Plantation) and will not, 
therefore, be described in detail here. The following salient 
points, however, are worthy of special mention :— 

1, The equilateral triangle system is, on the whole, the most 
suitable one for cherry trees grown as standards. 

2. Gocd large holes, 3 ft. square and 2 ft. deep, should be dug, 
and the trees must not be planted too deeply; the nearer to 
the surface the better. The soil must be well trodden in. 

3. The trees should be staked at once, employing for preference 
two stout creosoted stakes, with a cross piece to which the tree 
should be securely tied with proper protection against chafing. 

Choice of Varieties.—The choice of varieties also requires 


careful consideration. Although the information available is 
by no means complete, research has shown that certain 


Varieties are positively self-sterile and that cross-pollination is 
/ an important factor in cherry growing. 


E 
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Self-sterile Varieties Freely pollinated by 


Karly Rivers... ee “ts Turkey Heart or Black Circassian. — 
Waterloo Sie ye ..._. Amber Heart. 
Grosvenor Wood & Amber Heart. 


There is no doubt that tne planting of blocks of one particu-— 
lar variety is an unwise practice and has been the cause of crop 
failure in orchards. 

There are many advantages to be gained by choosing 
varieties which will ripen in succession. In this way the pick- — 
ing can be spread over a longer period, and the market be more 
regularly supplied. 

A list of varieties of proved merit is given below, with notes — 
as to class, season of ripening, etc. As far as possible the | 
name employed in each case is the authentic one, but a good 
deal of confusion exists as to the nomenclature of cherries, 
especially amongst growers in different localities. To avoid 
confusion and disappointment, trees should be purchased from 
reliable raisers who employ the names indicated and who pre- | 
serve their stocks free from mixture. | 

Pruning.—Sweet cherries are spur bearers and fruit without 
encouragement from the pruning knife. After the tree is once 
shaped, which will be in three or four years after planting, the 
trees will thrive best if not pruned at all. If the branches” 
become too crowded in after life the trees should be thinned, 
and thinning is best done while the trees are in leaf in Septem- 
ber, as at that time they are not so prone to ‘‘ gumming.”’ Tf 
the branches sweep down so as to come within reach of live 
stock they must of course be shortened back. | 

A certain amount of dead wood will be produced by fully- 
grown trees, and orchards must be gone over once a year in 
the autumn or winter for the purpose of removing this. All 
cuts made on cherry trees should be covered immediately with 
paint or tar to prevent the entrance of fungus spores. 


Management of the Orchard.—In laying down an orchard to 
grass special care must be taken to obtain a fine turf. A good 
mixture of the finer grasses only should be sown; the coarser 
species such as cocksfoot, rye-grasses and oat grasses are best 
excluded. Clover should not be sown, as the only desirable 
clover, the wild white, will probably develop of its own accord 
if the orchard is properly managed. 

The orchards are best sown down in the autumn, during 
August or September, after the last fruit crop has been taken 
from the bush fruit, if such has been planted beneath the trees. 


1924. | THE CULTIVATION OF CHERRIES. 275 


~ 


The land must be carefully cleaned of all perennial weeds such 
as thistles, docks, nettles and couch grass, and should be made 
firm before sowing. 

Grass orchards Fang be grazed closely with sheep. In prac- 
tice grass cherry orchards are usually employed for fattening 
sheep, numbers of tegs being fed on mangolds, cake and ne 
grass and sold off as they Heahine ready for market. As a rule 
10 sheep are run to the acre. If the profit from the sheep is 
small it must be borne in mind that their main value in the 
orchard les in the manure they supply to the trees and the 
service they render in keeping the grass short. On no account 
should cherry orchards be allowed to grow crops of hay, as 
the trees suffer greatly from this practice. 

In addition to the organic manure supplied by the sheep 
the trees demand a supply of phosphate and potash. The appli- 
cation of artificials is a question which must be tackled experi- 
mentally until the best results are obtained. Basic slag applied 
in the autumn is a valuable dressing on some soils, as a source 
of lime and phosphates, and will nie tend to encourage the 
growth of white clover. Many growers find that a dressing 
of 2 to 3 cwt. of superphosphate and 14 cwt. of muriate of 
potash per acre, applied in the spring, gives satisfactory results. 

The application of lime or chalk is also necessary for cherries 
in common with all stone fruits. Lime may be applied in the 
form of quick-lime but ‘‘ ground lime’’ is preferable. From 
15 to 20 cwt. per acre once every three years, or from 5 to 
10 cwt., if basic slag is being given, would be a fair dressing. 
Chalk may be applied in the form of ground chalk and a fair 
dressing would be 25 to 30 cwt. per acre. 

Neglect to feed cherry trees adequately and regularly is a 
great mistake, for it will be found that the orchard will well 
repay the necessary expenditure. 

The turf should be maintained in good condition by an annual 
chain harrowing and rolling in the early spring to break down 
mole and worm casts and to clear off the moss. 

An ideal cherry orchard will possess a turf almost like that of 
a lawn, but kept short entirely by sheep. The latter should be 
kept off during the winter months, approximately from the 
middle of November to the middle of February. 

Gathering and Marketing the Fruit.—Birds are a trouble 
to the cherry grower. As the fruit ripens, more and more are 
attracted. It will be necessary, especially in the case of isolated 
orchards, to provide a bird scarer from daylight to dark. If the 
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bird-scarer is provided with a gun he should be warned against 
firing charges of shot into the trees. Various scaring devices can 
also be rigged up in the trees themselves. 

The worst bird enemies are blackbirds, thrushes, jays and ° 
starlings, the latter invading the orchards in flocks and doing 
a vast amount of damage if left undisturbed. Sparrows also 
peck off the opening buds and blossoms in the spring, and bull- 
finches may do a good deal of damage to the buds in the 
winter. As it costs almost as much to keep the birds off 
5 acres as 50, small orchards are not recommended. 

The gathering of fruit can be done by women working in 
gangs with a man to move the ladders and pack the cherries 
for market. Each tree is picked over once or twice before 
being finally cleared. Cherries should not be picked when wet, 
since they will not then travel well. During wet seasons the 
fruit is liable to crack and rot; extra care is then required to 
ensure presentable fruit being sent to market. 

By far the greater bulk of the sweet cherry crop is marketed — 
in half-sieves holding 24 lb. of fruit. The sieves are lined 
with paper and the covering paper usually bears the grower’s 
name and address or special mark. In years of scarcity, and 
in the case of fruit of exceptional quality, pecks holding 12 lb. 
are used. Picking and despatch of the fruit are done on the 
same day. 

Hixperience has demonstrated that it pays to grade the fruit — 
into two classes. First grade cherries have been known to 
realise several shillings more per sieve than the second grade 
and, moreover, the average price for the whole of the crop 
will be higher than in the case where no grading is done. 

In recognised cherry-growing districts it is often the practice 
to sell the crop on the tree either at cherry auctions or by © 
private treaty; and, as a rule, in such cases the grower’s 
responsibility ceases with the sale, the purchaser picking and 
marketing the fruit himself. 

There is a market for the finest Bigarreaus for the manufac- — 
ture of glacé cherries, in which case they are consigned straight 
to the factory. 3 

Market Varieties of Sweet Cherries.—The cherries described - 
below are named as nearly as possible in order of ripening. 

Harty Rivers.—(Middle to end of June). Fruit fairly large, heart- 
shaped, shining black when fully ripe, with a small stone. Flesh rather 


tender, juicy, and flavour fairly rich and sweet. Travels fairly well. 
Tree is a strong grower with open spreading habit. The branches have 
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a distinctly drooping effect. A good orchard variety which crops 
regularly and well. Self-sterile. 

GovERNcR Woop.—(End of June and early July). Fruit large, 
heart-shaped, pale yellow, flushed with light red. Flesh tender, juicy 
and very sweet. Stone small. Tree is a strong free grower; habit 
upright to spreading and crops well. Self-sterile. 

This variety, which came from America, .has established itself as a 
good market cherry. The fruit is rather on the soft side and is inclined 
to crack and rot in wet seasons. It travels only fairly well and requires 
careful handling. 

Kwicutr’s Harty Briack.—(Harly July). Usually follows Early 
Rivers very closely. Fruit large, obtuse heart-shaped with irregular 
surface. Dark purple, black, or dead black when fully ripe. Flesh 
purplish red with a sweet rich flavour. Texture fairly firm and travels 
fairly well. Tree is a free grower. This is one of the best black cherries, 
although a medium cropper. 

This variety is sometimes referred to locally as Circassian. It is quite 
distinct, however, from Black Circassian, correctly known as Black 
Tartarian. 

Brack T'aRTARIAN (OR CrRcASSIAN).—(Hnd of June). Fruit very 
large, shining purple black or quite black. Flesh purplish, rather 
tender, fine full flavour, stone small. Tree of upright, bushy habit, 
spreading more as it ages, and carrying a wealth of foliage. A first- 
class cherry and a good, regular cropper. 

Evton.—(Harly July). Fruit large, heart-shaped, pale yellow, 

mottled with bright red. Flesh pale, tender, sweet and flavour fair. 
Stone medium. Does not travel too well. Tree a free grower of 
spreading pendulous habit. Rather a shy bearer and the fruit is 
inclined to crack in wet seasons. This cherry is losing favour as a 
market variety but does exceptionally well in some localities. 
’ FrocMorE Biecarreavu.—(Early July). The earliest of the Bigarreau 
Class and a little later than Governor Wood. Fruit large, obtuse heart- 
shaped, rather flattened on the side, pale yellow, flushed with red. 
Flesh tender, very sweet and of good flavour. It is firmer than 
Governor Wood but not quite so large and a better cherry in a wet 
season. Travels well. 7'ree a free grower, upright to spreading, a good 
cropper, self-sterile. } 

Brack Hearr.—(Early to Middle July). Fruit fairly large, heart- 
shaped, uneven, dark blackish-purple. Flesh dark red, firm and sweet. 
Flavour tdir. Stone large. JTree makes medium spreading growth; 
is a regular, free cropper. A very old cherry, doing well in grass 
orchards and sells well for cooking purposes. 

WateERLOO.—(Early July). Fruit large, heart-shaped, deep shining 
black, uneven. Flesh fairly firm, sweet, flavour rich, stone small. 
Tree is a free grower of compact upright habit, a little shy in bearing 
but fairly regular. Self-sterile. A very old variety but a good market 
cherry, hanging well after ripening and good for wet seasons. 

Biack Facrir.—(Middle to late July). Frwt large, heart-shaped, 
deep purplish black, full, rich, sweet flavour. Stone small. The fruit 
and habit of tree closely resembles Waterloo but it is a little later. 
Rather inclined to run off in stoning. 

A local variety known as Malling Black Eagle is distinct from this 
cherry and is not recommended for general cultivation. 
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AMBER HEART (on KentisH Bicarreav).—(End of July). Frut 
medium size; even, pale yellow, mottled with dull red. Flesh white, 
juicy and sweet. Quality good, stone medium. Tree grows well with 
upright, open habit and is a prolific cropper. This variety is very 
old and is a very profitable one in Kent. 

NaproLeon E1rgarrEau.—(Farly August). Fruit very large, heart- 
shaped, flattened on one side, pale yellow, splashed with bright red. 
Flesh firm, juicy, full rich flavour. Travels well. Tree very vigorous, 
hardy, of spreading habit, a prolific cropper and self-sterile. Rather 
susceptible to silver leaf disease. This is a fine market cherry, one of 
the best of this class, and soon makes a tree. 

Turkey Hrart (on Tar Turx).—(Middle August). Fruit medium, 
heart-shaped, black. Flesh firm and very full flavoured. Travels well. 
Stone small. Tree fairly free growth, upright to slightly spreading 
habit 

An old variety very popular in Kent. It is one of the first to blossom 
and therefore liable to frost damage. Fruit ripens up rather unevenly. 

EMPEROR Francrs.—(August). Wrwit very large, dark red, flesh 
firm, sweet and rich flavoured. Travels well. Stone small. Tree of 
medium, upright habit. One of the best late cherries and does well in 
the North. ies 

TRADESCANT Hrart (on Nosre).—(Harly August). Fruit very large, 
heart-shaped, uneven, dark red to blackish purple. Flesh, dark purple, 
firm, slightly acid, rich flavour. Inclined to crack in wet seasons. T'ree 
of medium growth, upright habit. This cherry is of recent introduction 
to Kentish orchards, where it is known as Noble. It is an old variety. 

FLoRENCE.—-(Middle August). Qruit very large, heart-shaped, pale 
yellow, flushed with red, shining. Flesh very firm, sweet and of first- 
rate flavour. Travels well. Tree a moderate grower, of rather 
spreading habit. One of the best late cherries and deserves to be grown 
inore for market. 

There are other varieties, less known, which possess valuable 
qualities for commercial orchards, and are also well worth 
crowing. ; 

(To be concluded.) 
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NOTES ON POULTRY KEEPING. 
C. A. Fuart, 


Ministry of Agriculture and Fisheries. 


GENERALLY speaking there is a healthy. optimism amongst 
poultry keepers, in spite of the very trying and to some extent 
disappointing hatching season. At the time of writing (mid-May) 
the rise in egg prices is encouraging, though slight, and the 
demand for spring chickens, always ahead of the supply at this 
season, offers the fortunate possessors of January hatches the 
opportunity to realise a good profit on their cockerels—so good in 
fact that there are visions of a shortage of these very early 
stock birds next autumn. 
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Hens also are making good prices, and many of the 1923 
pullets which have failed to produce eggs of the 2 oz. standard 
during the spring cycle will leave the yards of reputable breeders 
for the table. 

Incubation.—By the time these notes appear incubators will 
have been set aside, and a thorough cleansing and disinfection 
of these should already have taken place. 

Writing recently in the ‘‘ Feathered World,’? Mr. Kdward 
Brown directed attention to the growth of the ‘* baby chick ”’ 
hatcheries in the United States, and one may ask how soon the 
suggestion of the value of similar institutions in this country 
will take effect. How much of the poultry keeper’s capital is 
tied up in incubators and in buildings in which these are 
installed? It is true that in a large number of instances, where 
hatching operations are upon a small scale, no special buildings 
are set aside. (Incidentally many of these makeshift places are 
responsible for bad hatching.) There must in any case be a 
large sum of money earning no dividend for 6 or 8 months of 
the year, and the small holder poultry keeper can ul afford to 
have capital lying idle. 

Mammoth incubators have already effected great economies 
in labour, but this is nothing to what might be accomplished 
with their more extended use. Hatcheries might also lead to 
recognised breeding centres, which would again be an economy. 
On the other hand, although poultry keepers sometimes com- 
plain of the labour and tie of hatching, to the majority of them 
this is a particularly attractive part of their work, even to those 
who bring no special interest to bear upon the problems which 
face them in artificial incubation. Sentiment possibly enters 
more largely into the make-up of the English poultry keeper 
than of his American or Canadian equivalent. Commercially the 
proposition has a great deal to recommend it. 

Housing.—Among the various directions in which great 
improvement in poultry culture has recently been effected the 
housing of poultry has taken a prominent part. It is probable 
that more capital has been put into poultry farming in the 
past five years than in double that time before. HKarlher 
experiences dissipated the idea that a successful business and a 
good income awaited the man ready to invest a small capital in 
poultry farming, and success with a few hundred pounds proved 
the exception rather than the rule. 

The tendency in recent years has in consequence to some 
extent been reversed, and in a large number of cases the housing 
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of poultry has been on an extravagant scale. With large flocks, 


considerable economy can be effected, but large houses are to 


Some extent permanent and it is essential to cut down the 
cost to a minimum compatible with efficiency, in order to avoid 
heavy overhead charges on the poultry stock. 

With an allowance of only 10s. per head for the housing of — 
the laying hens the annual charge, at the rate of 15 per cent. 
to cover interest and depreciation—the usual allowance—is 
sufficiently heavy for the profitable production of eggs for con- © 
sumption. At this cost it is not a simple matter to attain the 
ideal and to give effect to all the labour-saving contrivances in 
accordance with modern ideas. 

Extravagance is even more apparent in the buildings erected 
for chicken rearing. Large brooder houses expensively fitted 
at a cost of several hundred pounds will take many good seasons 
to justify their cost. Many such, like the incubators, will only 
contribute to the dividend for a minor portion of the year, and 
from this point of view alone, without entering into the advan- 
tages im rearing chickens on fresh ground each season, the 
poultry breeder who prefers to face the weather and oreater 
labour with his flock scattered in smaller units may prove the 
wiser man. The cost of small portable hover houses is consider- 
ably less, and they can be in constant use for one purpose or — 
another throughout the year. They are easily transferred to 1 
fresh ground and can consequently be stocked to their fullest . 
capacity at all seasons. 

Poultry farm costings have up to the present time been very 
incomplete, and the relative cost of different methods, taking — 
into full account the labour and efficiency in results over a 
period of years, as well as the capital outlay, offers a wide field 
for investigation. 

Poultry keeping has increased to a large extent upon general — 
farms, and the farmer hag special facilities for cheap housing — 
and at the same time for utilising the fowls for the benefit of 
his land. A shelter may be constructed of fir poles, with the © 
walls of bracken packed between two layers of wire netting, 
and straw on the roof. This is all that is necessary for poultry — 
stock of all classes during the next five months of the vear at — 
least. The frame will last many years while the walls can _ 
be renewed as this becomes necessary. It is surprising that these | 
shelters have not been more generally adopted on poultry farms — 


to meet the temporary increases in stock during the rearing 
season. ! 
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Bacillary White Diarrhoea.—Less has been heard than usual 
of the troubles caused by bacillary white diarrhea amongst 
chickens this season. Whether this indicates a decrease in the 
disease or a more correct diagnosis of the various ills with similar 
symptoms it 1s impossible to say. Nevertheless, many cases have 
occurred and heavy losses been experienced. An authentic case 
which has received careful investigation recently serves to 
illustrate the risks which may be run upon the introduction of 
fresh stock, even through hatching eggs, and the value of rapid 
and stringent action to combat the trouble at the outset. 

On the farm in question a new breed was to be added. 
Several hundred eggs were purchased and delivered in two con- 
signments, which were set with an interval of eight days 
between. Unfortunately the purchased eggs (Breed A) were 
mixed with a number of the home-bred stock (Breed B) in several 
compartments of a mammoth incubator. The first hatch duly 
turned out, and consisted of four compartments of the mixed A 
and B eggs and one compartment of B eggs. 

Orders for day-old chicks of Breed B (the home-bred stock) 
were dispatched from the compartments of mixed A and B eggs, 
and a certain number of the B chicks remaining over were placed 
in a brooder house with the chicks of Breed A. For two days 
all went well, but at this stage deaths occurred, and within 
48 hours the losses assumed alarming proportions. Post-mortem 
examination revealed the bacillus (B. pullorum) causing bacillary 
white diarrhoea, and precautions were at once taken to prevent 
‘the trouble spreading by isolation of the infected chicks and a 
thorough disinfection of all appliances with which they had 
come in contact. 

Adverse reports were also received of the day-old chicks sent 
away, and full inquiry revealed parallel experiences in all but 
one instance. The more fortunate purchaser of chicks from the 
fifth compartment which had not been in contact with the pur- 
chased eggs had escaped trouble. With this one exception the 
whole of the chickens from this hatch died or were eventually 
destroyed. 

In the second hatch the purchased eggs had been similarly 
“mixed with home-bred eggs, and these were due to hatch within 
a few days of the outbreak. Action was at once taken, the pur- 
chased eggs all being removed to a compartment by themselves, 
a few being withdrawn for examination. The remaining com- 
partments concerned were disinfected and the home-bred eggs 
replaced after the shells had been wiped over with methylated 
spirit. 
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Of the chicks from this hatch 60 per cent. of Breed A died 
within a few days. The losses from the batch of home-bred (B) 
chicks, of which there were approximately 200 chicks, was 
normal in the first week, amounting to 2 per cent. When 
examined at this period the chicks were big, strong and healthy 
in general appearance, but signs of scour and pasting of the vent 
were apparent in a larger number of cases than is normal. The 
losses during the next fortnight amounted to 10 per cent., which 
was well above the average loss experienced on this farm amongst 
some 2,000 chicks hatched before the outbreak, and it is 
surmised that they were affected slightly. 

Amongst other points in this case it is of interest to note that 
infection was found to be present in the eggs of Breed A with- 


drawn from the second hatch and sent for post-mortem examina- 


tion. 

The mistake of the breeder in the first instance in failing 
to isolate the eggs in the incubator is important to note. It 
is generally recognised in our very imperfect knowledge of 
this and other diseases that infection is frequently carried in 
the egg and spread by the newly hatched chick. But for the 
prompt action taken as soon as the trouble was suspected, the 
disease might have spread and caused far greater losses. In 
this connection the fact that each hatch of chickens on the farm 


is placed in a brooder house to itself was of assistance in limiting — 


the trouble. On the other hand much anxiety was felt with 
regard to the incubator; the disinfection of the affected com- 
partments had to be carried out with the machine in full going 
order, and this prevented the use of formaldehyde gas, 
especially valuable for disinfection in such cases. 

Lack of system and hesitation to act upon the outbreak of 
disease are often responsible for much of the heavy loss sustained 
upon poultry farms. 

% % * % *& * 


JUNE ON THE FARM. 
J. R. Bonn, M.B.E., M.Se., N.D.A. (Hons.), 


Agricultural Organiser for Derbyshire. 
Weather.—June is the first month of the summer quarter 


and perhaps the most pleasant of the twelve. It is characterised — 


by the maximum duration of bright sunshine, high temperature— 


but not so hot as July—and moderate rainfall. During June, 


grass and corn make rapid growth and come into ear; the root — 


crops begin to cast a green shade over the fields that were 
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apparently bare in May; and all kinds of livestock now show 
the benefits of a grass diet and an out-door life. 

Insects often cause trouble in June: the turnip flea, the man- 
gold fly, and the aphis may attack the root crops; the frit fly 
if present makes the oat crop ‘‘ segg ’’; while in the livestock 
department the maggot, the warble and the bot flies worry 
sheep, cattle and horses respectively. Warm conditions favour 
insect life; but the corn grower’s results depend considerably 
on fine dry weather about the end of the month. A cold, damp 
spell while cereals are in bloom may reduce the yield of grain 
by many bushels per acre. Wheat and barley are probably more 
susceptible to cold and damp than oats; but rye—being cross- 
pollinated—is even more dependent on fine weather at the 
flowering stage than wheat or barley. In some parts of Europe 
hail frequently works havoc among corn crops after the shooting 
stage—a risk that is in many districts provided against by co- 
operative insurance. 

Grazing.—There are various ways of managing stock out 
at grass. In a few cases farm animals of all kinds and ages 
have free range over the entire area of pasture; but where 
methodical grazing is practised, the fences, gates and waterings 
are kept in good enough condition for the animals to be confined 
in the fields allotted to them for the time. Under good manage- 
ment, the economic requirements of the various classes of 
stock are as far as practicable arranged for: cows in full milk 
or forward bullocks are given the best bite; calves, yearlings 
and stirks, or a less forward lot of bullocks, have the second 
quality of grazing; while the dry cows and heifers, or lean stores 
come last in the series. | 

A very common arrangement of the grazing on dairy farms is 
to allot the pastures to the several classes of stock, somewhat 
in accordance with their requirements as above stated. As a 
rule the pastures farthest from the homestead are in lower con- 
dition than the home fields; the former are continuously grazed 
by the dry stock, the cows being conveniently kept nearer home, 
where also there is the best grazing. The cow pastures are 
commonly further divided into day fields and night fields, the 
latter being those adjoining the cow sheds in order that time 
may be saved in bringing the cows up for early morning milking. 
Where possible the cool, shady pastures are reserved for grazing 
in the daytime during hot weather. 

An alternative method of grazing is that of eating off each 
field or area in rotation, depasturing it with the different classes 
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of stock in successive periods. The whole area of pasture land 
is mentally divided into three or four lots; the stock are rotated 
round the farm, the best cattle leading a each class of stock — 
spending about 10 days in each lot. Thus a given field or group 
of fields is grazed for 10 days by the milkers, then for similar : 

periods by the dry and young stock, and lastly it is rested for 
10 days. At the end of the resting pericd the milkers come 
into the first field again and consume the fresh clean growth. _ 


The rotation plan requires more detailed attention than that 
of continuous grazing, the duration of the grazing periods having: 
to be varied according to requirements, to ensure even grazing : 
or a fairly regular flow of milk; the grassland must be of reason-— 
ably uniform quality, over the erlote of the farm; and when the 
cows are in distant fields, it is not so convenient for milking, ~ 
especially in the mornings. The advantages claimed for rotation — 
grazing are, however, that it ensures more even consumption cf 
the entire herbage and that it enables the pastures to carry a 
heavier head of stock. The grass makes a remarkable recovery — 
during the latter part of the resting period, growth being pro- } 
portional to the area of leaf surface. 


Another method of ensuring progressive grazing, which is 
customary in Denmark for instance, is that of tethering. The q 
writer has seen over 100 dairy cows tethered in one field, a cow-_ 
man spending much of his time in moving the tether-stakes and — 
watering the animals. The young stock are more commonly 
allowed to range. : , 


Turning Out Calves.—While the practice of keeping spring- _ 
born calves indoors all their first year is adopted by a number 
of good breeders, there are others who believe that grazing 
during the first summer is a desirable preparation for the 
following grass season. The housed calf may appear to have — 

made better progress up to the age of 12 months; but another 
that has learnt to graze as a calf, it is held, makes the better 
animal in the end. Experimental evidence on this point is not 
available; but it is generally agreed that discretion must be- 
exercised in the matter of the time when the calves are to 
begin lying out of doors. They easily contract chills and lose — 
condition, if the change from ‘indoor to outdoor conditions is — 
made suddenly, especially when the nights are cold. For calves 
of dairy breeds dropped after February, June is early enough 
to begin turning out, and box food should be continued until — 
they are six months old. 
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Arable Land.—June is normally an important weeding 
month. In corn there may be thistles to be spudded and docks 
to be drawn out before the crop is too high. Sometimes the 
docks pulled up are not burnt, and frequently they seed, in 
spite of having been lifted out of the ground. Horse hoeing 
performed in this month with a view to the destruction of weeds, 
the aeration of the soil, and the conservation of moisture, is an 
essential feature of good green-crop cultivation. Occasionally 
the mistake is made of paring the soil down too close to the 
plants, leaving them perched on a narrow ledge of earth from 
which all the moisture quickly escapes. It is possible to hoe 
close to the line of plants without injury, unless the soil is 
too hard and dry; but for this work the implement must be 
equipped with special blades, such as those formerly made under 


_the Goss and Savage patents. But whatever type of blade is 


used, any deep drill-grubbing necessary should be completed 
early in the summer, as at the ordinary time for the third horse- 


_hoeing in July the root fibres may be too near the surface 


to allow of more than superficial stirring. 

The first side-hceing and singling of mangolds may by this 
time be completed in the earlier districts; but generally this 
crop and swedes make heavy demands on the labour supply ~ 
right up to the time when all hands are required in the hay 
field. Undoubtedly root-cleaning operations could in many cases 
be accelerated by the fuller use of mechanical side-hoes. There 
are also hand-pushed appliances on the market with which a 
man can efficiently side-hoe 14 acres per day where, with an 


_erdinary Dutch hoe, he would hardly cover a third of that area. 


As regards singling, no machine on the market can be so 
satisfactory as good hand labour, as even the best machine 


can only make gaps in the row of plants, the actual singling 


having to be done by hand. Possibly too great stress is laid 
upon the desirability of absolute regularity of spacing and on 
adherence to what is thought to be the correct distance between 
the plants: experiments have failed to provide a satisfactory 


answer to the problems of what are the best distances at which 
' to single. Of the desirability of the early removal of the surplus 


plants, however, there is no question ; on which account the short- 
comings of the mechanical thinner may be less serious than the 
delay due to shortage of hand labour. 
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MONTHLY NOTES ON FEEDING 
STUBES: 


Ki. T. Hauwnan, M.A., Dip. Agric. (Cantab.), 


Animal Nutrition Institute, Cambridge University. 


AN interesting series of observations is contained in a 
farmers’ bulletin recently published by the Animal Husbandry 
Section of the Iowa Agricultural Experiment Station. The 
problem dealt with was the need for salt for ewes during the 
gestation period. 


Rock Salt for Ewes.—it is a common practice in sheep 
feeding districts to allow sheep free access to rock salt. Obser- 
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vations were carried out by the Iowa Station extending over — 


7 years and covering no less than 28 flocks of ewes, in order to 
ascertain first, the amount of salt used by ewes during the 


winter period, and secondly the extent to which the ewes and — 
resultant lambs benefited or deteriorated by the salt feeding. — 
The ewes were allowed free access to salt. The highest daily — 


consumption of salt per ewe was 0°8 oz., the lowest just over 


01 oz. As would be expected, the demand for salt varied with 
the type of feeding stuffs given. The average consumption of — 


salt worked out at 0°42 oz., or just under 1 oz. per head per 
day. An experiment was further carried out to test the effect 


of feeding salt to ewes. Four experimental comparable groups 


of ewes, 10 in each group, were fed from November, 1919, — 


until lambing with the following amounts of salt per head per 


day. Lot1. Nesalt. Lot 2. 40z. Lot 8. 40z. Lot 4. 1 oz. 


The ewes averaged 124 lb. live weight at the commencement — 


of the experiment. The average ration fed during the experi- 
mental period was grain 1 lb., maize silage 8 lb., mixed hay 
1 lb. per ewe per day. The grain mixture consisted by weight 
of maize 20 parts, wheat bran 20 parts, linseed meal 10 parts. 


ge ae 


The mixed hay consisted of clover 9 lb., Timothy 1 Ib. The * 


following results were obtained :— 


Average daily gain No. ofewes Fleece weight Loss in scouring — 


per ewe. lambing. at shearing. per cent. 
Lot 1.—No salt On "210 Dy 10 7°63 |b. 46 
Lot 2.—Light salting... 318 Ib. 10 8:04 Ib. 36 
Lot 3.—Medium salting *322 Ib. 9 8°52 Ib, 35 
Lot 4.—Heavy salting “311 Ib. 2 7°65 Ib. og 
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71°6 | 2/11 
71 ‘| 2/10 


Wheat, British - 
Barley, British Feeding 
Canadian No. 4 
Western 
Argentine - 
Tunisian - 
Persian - - 
Karachi - 
Oats, English, White - 
ry », Black and 
Grey 
Canadian No. 2 
Western 
» Nod ,, 
Canadian Feed 
Argentine - 
, Chilian - 
Maize, American - 
Argentine - - 
Galatz-Foxanian 
7 arachi ‘= - 
Beans, English Winter 
» Rangoon - 
| Peas, Japanese” - 
Millers’ Offals :— 
Bran, British - . 
40 eros” t= - 
Middlings Fine (Im- 
ported) 
,, Coarse (British) 
Pollards, Imported - 
| Meal, Barley - - 
Maize - - - 
3 soaerm - 
,, Gluten-feed 
Locust Bean - 
Bean - - - 
Fish - - - 


2/6 
2/8 
2/3 
2/4 
2/6 
3/3 
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2/9 
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Decorticated Cotton 
Seed Meal 7% Oil - 
Coconut Cake 6°/, Oil - 
Palm Kernel Cake 6°/, 
Oil 
Feeding Treacle - : 
Brewers Grains :— 
Dried Ale - 
joes LE OLLOE 
Wet Ale - 
sy orter 
Malt Culms 


t At Liverpool. 


NovTe.—The prices quoted above represent the average prices at which actual wholesale 
transactions have taken piace in London, unless otherwise stated, and refer to the price ex mill or 
store. The prices were current at the end of April and are, asa rule, considerably lower than 
the prices at local country markets, the difference being due to carriage and dealers’ commission. 
Buyers can, however, easily compare the relative prices of the feeding stuffs on offer at their local 
market by the method of calculation used in these notes. Thus, suppose coconut cake is offered 
locally at £10 perton. Its manurial value is £1 lls. per ton. The tood value per ton is therefore 
£8 9s. per ton. Dividing this figure by 73, the starch equivalent of coconut cake as given in 
the table, the cost per unit of starch equivalent is 2s. 4d. Dividing this again by 22°4, the number 
of pounds of starch equivalent in 1 unit, the cost per lb. of starch equivalent is 1:°25d. A similar 
calculation will show the relative cost per lb. of starch equivalent of other feeding stuffs on the same 
local market. Frcm the results of such calculations a buyer can determine which feeding stuff gives 
him the best value at the prices quoted on his own market. The manurial value per ton figures are 
calculated on the basis of the following unit prices :—N, 13s. 6d.; P2Os, 4s. 1d.; K.O, 2s, 6d. 
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NOTES ON FEEDING STUFFS FOR JUNE. [ JUNE, 


LAMBING RECORD. 


Average live lambs Average weight 


per ewe. per lamb, 
Lot 1 Les Ras 16 8°8 lb, 
Lot 2 sk Has 1:3 10°3 1b. 
Lot 3 we rh 1°6 10-1 Ib. 
Lot 4 a4 ah 1-4 o'2 1b, 


Tt will be seen from the above data that all the flocks receiving 
salt made better gains than the no salt flock, that the lightly 
salted and medium salted flocks made better gains than the 
heavily salted flock, that the lightly salted and medium salted 
ewes produced the best lambs, and finally, that the lambs which 
showed the largest growth or size at birth were found in the 
salted flocks. 

The practical conclusions to be drawn from the above obser- 
rations are :— 

(1) That it pays to allow ewes free access to a salt lick. 

(2) That if hand fed, i.e., mixed with food, 4 oz. of salt per 

day is the right amount per ewe. 

(3) That the quantity of salt required will vary with the 

nature of the foods fed. 

Tt is suggested that the salt should be kept in boxes to which 
the ewes have free access, and that these boxes should be 
protected from the weather. 


FARM VALUES. 


Value 


Market per Starch Food |Manurial/ Value per 
CROPS. Value per anit Equivalent |Value per Value per| Ton on 
lh, S.E. SB, | per 100 Ib. Ton, Ton, Farm. 
d, s. d. Best £i)) Se EG 
Wheat - - - - 2°20) tere 71°6 eek | 0 16 8 17 
Cates ‘ - - - 1120 Vb S eS 9 5 6 14 0 14 7 oa 
Barley - - - - : 1720. 4.2°°3 71°0 8 0 0-12 8 12 
Potatoes - - - - 1720 Pikes 18:0 7 es | QO 4 rhe: 
Swedes - - - - L207 3 7°0 O16 AOdi Dei One 
Mangolds-~ - - - - 1202 es 6°0 0 14 Jay tes Q l7s% 
Good Meadow Hay - - 1°43 |2 8 31:0 434 01th ae 
Good Oat Straw - - - 1:45) 258 Lee0 2.6 Oea7 2 12 
Good Clover Hay - - 1°43 |2 8 32°0 Me pes By ta | 5 6 
Vetch and Oat Silage - - 1°34 |2 6 14°0 pS Bye Ss Bias ft Py Aa. 
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PRICES OF ARTIFICIAL MANURES. 


NoTe.—Unless otherwise stated, prices are for not less than 2-ton lots f.o.r, in 
towns named, and are net cash for prompt delivery. 


Average Price per ton during 
week ending May 14th. 


DESCRIPTION 


Cost per 
Bristol) Hull LpnelbEéngin Unit at 
| | London 
hoeeome Heed hdteig: IS shia. 
Nitrate of Soda (N. 153 per cent.) + HU aG AU |S pets, 24| pes 
a lame (Nv18 percent.) 's7.00. 9. | bveatyy Abe TO Paes 10210) 19.48 
Sulphate of Ammonia, ordinary | 
( N.202 per cent.) | 14, 2*|14. 2*/14. 2*|14 2.*| (N)13. 7 
PH Oe by neutral 
(N. 214 Bt rae | 15. 5*|15. 57115. 5*115. 5*) (N)14. 5 
Kainit (Pot. 123 per cent.) ... : did a UU 2a BA 
French Kainit (Pot. 14 percent.) . st ROE BOGT Dee he ab ee 
(Pot. 20 per cent.) . USES I Naan IM AE Tho Vests 9:10 
Potash Salts (Pot. 30 per cent.) eae ra saa) (eae F208 
PCr, au per cent.) ta. “Ay ome geek and e DiS 2: 9 
Muriate of Potash (Pot. 50 per cent.) ene ero Rete a ete a Fol.) aed 
ae atk of Potash (Pot. 48 per vee eho fey «oe (odor bk kO. SE OF yd 9 
Basic Slag ('T.P. 28 per cent.) re et ale We eS on i as 
wiiGe CEBL26 per cent.) Pr Ragtiie bcd BD OS Fu. 
Sui Chir 24 per cent.) <8 ericn «ivi Abe | ess 
ay ee er ete Lorper cent, ) a a ere ie ta ee pe 
Superphosphate (8.P. 35 per cent. ‘E Napa dl fil a) hea 15§) 3.15} 2.2 
(S.P. 30 per cent.) Sal falaceAh lak cod tiered eae el 
Bone Meal (N. 32, T.P. 45 per cent.) Es Dchu feel Or GaLOI Pek 6 s 
Steamed Bone Flour (N. 3, T.P. 60 per cent.) | 6.17 | 6.15+| 6. 0 | 6. 2+ 
Fish Guano as 74-84, T.P. 16-20 per Scuy | 12.15 or Mad LU wr 
pas ye (N. 9, T.P. 10 per cent.) | : 13. 0 


Abbreviations : N.=Nitrogen ; A.—Ammonia; S.P.—Soluble Phosphate; T.P.= 
Total Phosphate ; Pot.—Potash, 

* Delivered in 4-ton lots at purchaser’s nearest railway station. 

+ Delivered (within a limited area) at purchaser’s nearest railway station. 

§ Prices include cost of carriage from works to town named. Hull prices include 
delivery to any station in Yorkshire ; London prices include delivery within a 
limited area, Cost to purchasers in other districts will be greater or less according 
to the distance of different purchasers from the works. 


* * % * *% * 


Reszarcud scholarships in agricultural and veterinary science, 
of the value of £200 per annum, tenable for three years from 
1st October, 1924, will be awarded by the 


eae ater eatans Ministry of Agriculture and Fisheries. 


Veterinary Applications must be received by the 
dees LOA Marist oiled aeaekihaed Stariinly 1904 
Scholarships. ane 2 . iio j 


and must be made on the prescribed form. 
The latter, together with a copy of the conditions attached to 
the scholarships, may be obtained from the Secretary, Ministry 
of Agriculture and Fisheries, 10, Whitehall Place, London, 
S.W.1. The number of scholarships awarded will not exceed 
seven. 

F 
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Pouutry breeders are devoting considerable attention to the 
influence of the male bird in improving the fecundity of 
mediocre flocks, there being evidence to 


i crac show that a cockerel bred from a prolific 
anit i“ female transmits the laying powers of his 


dam to his own female progeny. Schemes 
to enable poultry keepers to obtain 
cockerels from a good laying strain are, therefore, being con- 
sidered in various parts of the country; and it is interesting to 
note that the Northampton Agricultural Education Sub-Com- 
mittee has a distribution scheme of this character in prepara- 
tion. The Cockerel Distribution Scheme of the East Sussex 
County Agricultural Committee, which has been approved by 
the Ministry as an experiment, has been organised, however, 
with a quite different object. Sussex, as a centre for the pro- 
duction of table poultry, is finding that the general concentra- 
tion on egg production makes it increasingly difficult for 
breeders there to obtain the class of cockerel they require. 
The Kast Sussex Scheme aims, therefore, at the distribution, 
from eacn of two selected centres, of 50 approved cockerels which 
will be suitable as regards breeding and type for improving the 
class of bird used for fattening purposes. The Scheme which 
started last month will be in operation up to November next ; 
and the cockerels are intended for distribution to the same 
class of poultry keepers as is eligible to participate in the 
Ministry’s Egg and Day-Old Chick Distribution Scheme. The 
birds will be supplied at the following prices :—12 weeks old, 
8s.; 18 weeks, 15s.; and 24 weeks, 20s.; a subsidy of 4s. being 
paid to the station-holders in respect of each cockerel supplied. 
Further particulars of the scheme can be obtained from the 
Director of Education, County Hall, Lewes. 


East Sussex. 


% % * * * * 


THE Ministry has awarded the following travelling research 
fellowships to research workers in agricultural sciénce in the 
current financial year :— 
si brn: 1. A Fellowship of £250 to Mr. F. L, 
Fellowships in Engledow, of the Cambridge University 
Agricultural Plant Breeding Institute, for a visit to the 
Monte: United States to investigate American 
_work on barley genetics, cereal yield 
testing, and the quality, storage and production of wheat. 
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2. A Fellowship of £50 to Mr. EK. 8. Salmon, of the South 
Hastern Agricultural College, Wye, Kent, for a visit to Czecho- 
Slovakia to investigate the growing of hops in that country. 

3. A Fellowship of £60 to Dr. A. G. Ruston, of Leeds 
University, for a visit to Switzerland and Denmark for the 
purpose of investigations into agricultural costings. 

In addition to the above Fellowships the Ministry has also 
been authorised to award grants for the first time to workers 
in agricultural science in this country, to enable them to repre- 
sent Great Britain at International Conferences and Congresses. 
This new scheme is very welcome in view of the increasingly 
high reputation which British agricultural research is attaining 
among workers in other countries. It seems likely that this 
country will take the position in International Conferences of 
agricultural scientific workers that was held by Germany before 
the war. The grants awarded under this scheme in the present 
financial year are as follows :— 


1. Fourth International Conference of Pedology, Rome, May, 
1924. Grants of £35 to :— 


Sir John Russell, Rothamsted Experimental Station. 

Dr. B. A. Keen, Rothamsted Experimental Station. 

Mr. G. W. Robinson, University College of North Wales. 

Dr. N. M. Comber, Agricultural Department, Leeds 
University. 

9. Second World’s Poultry Congress and Exhibition, 
Barcelona. A grant of £35 to :— 

Professor R. C. Punnett, Department of Genetics, Cam- 

bridge University. 


* * * * * * 


Goat keepers are informed that a scheme for the payment 
of premiums on approved stud goats in respect of services of 
Stud Goat female goats at a low fee is now in opera- 
ie tion under the auspices of the British Goat 
Society. The scheme has been approved 
-and will be ‘financially assisted by the Ministry. The object 
of the scheme is to improve by means of breeding the produc- 
tive quality of milch goats kept by small-holders, cottagers and 
other persons of a similar position. Stud goats will be regis- 
tered by the British Goat Society as eligible for premiums 
under the scheme on the fulfilment of certain specified con- 
ditions, particulars of which may be obtained from the Society. 
The owner of the stud goat need not necessarily be a member 
of the British Goat Society. A leaflet explaining the scheme 
F 2 
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has been issued by the Society, and goat keepers who are } 
interested should apply at once to the British Goat Society, — 
5, Fenchurch Street, London, H.C.3, for a copy of it and for 
any further information required. Applications for the regis- 
tration of stud goats should be made direct to the Society not 
later than 15th June next. 

The Ministry trusts that this scheme may be successful in — 
raising the quality of goats kept by persons of small means. ~ 
There is room for the extension of goat-keeping in suitable 


districts; one of the chief drawbacks is that the he-goats used _ 


for service are often of indifferent quality owing to the difficulty 
of obtaining the use of first-class males at low fees. Under 
the new scheme small goat keepers will have security that an — 
approved stud goat is of high quality, and that female kids — 
from this goat will be well worth rearing. The fee charged 
must not exceed 5s., and the scheme is open to all those who 
own female goats, whether members of the British Goat Society 
or not, provided they come within the category of the small- 
holder or cottager class. i 
* * * * * * 


Tue February issue of the Monthly Labour Review of the 
United States Bureau of Labour Statistics contains an inter- 
esting table showing the course of farm 
wages since 1918. It is apparent that 
economic conditions during the latter years — 
of the war and the period immediately following the Armistice 
afiected the American Continent in much the same way as they 
did European countries. Wages rose steadily from 1915 
onwards, reaching their zenith in 1920, after which a rapid 
decline is recorded. 

The following table shows the pertentage increases in the 
wages of regular farm labourers not boarded on the farm as 
compared with the year 1914 :— : 


Farm Wages 
in U.S.A. 


1915 ise 0.9 1918 nice 63.3 | 1931 nibs 45.0 
1916 +e 9.8 1919 gas 88.4 1922 ‘- 39.9 
Ary fs 35.3 1920 eile Bhs | LIZo <i 57.0 

* * * * * * q 


Prices of agricultural produce during April were on the 
average 53 per cent. above those in the corresponding month > 
The A sricultural of the years 1911-1913, as compared with 
Index Number. oT per cent. in March and 61 per cent. 
in February. There has thus been a 

decline of 8 points, or about 5 per cent., in two months, a fall 
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very similar to that which occurred during the same period 


last year. ‘Throughout this year, up to the present, prices have 
been slightly lower on the average than in 1923. The following 
table shows the percentage increases monthly since January, 


~1920 :— 


PERCENTAGE INCREASE COMPARED WITH THE AVERAGE OF THE CORRESPONDING 
MontsH in 1911-138. 


MonruH. 1920. 1921. 1922. 1923. 1924, 


January ws. 200 183 75 68 61 
February ... 195 167 79 63 61 
March i) i... 189 150 77 59 57 
April $2 202 149 70 54 53 
May $¢ 180 119 OL 54 — 
June aE 175 112 68 51 -— 
July at 186 112 72 53 — 
August... 193 131 67 54 — 
September 202 116 57 56 oT 
October... 194 86 59 wal os 
November 130 td 62 53 -— 
December 184 76 59 56 — 


There has been a slow but steady advance in wheat prices 


since early in April and a less pronounced rise in prices of oats, 


but the rise is insufficient to make up for the fall which occurred 
during the previous month, and on the average prices were 
respectively 4d. and 3d. per cwt. lower in April than in March, 


the corresponding index numbers declining by 8 points and 


4 points respectively. Barley moved irregularly, but on the 
whole was also cheaper by about 2d. per cwt than in March; 
falling average prices for home-grown barley are, however, 
usual at this time of the year, and the index number shows a 
rise of 3 points on the month. 

Potatoes hardened in price gradually up to the middle of 


April, and then rose sharply, prices being 60s. or 70s. per ton 
higher at the end than at the beginning of the month. On 
the average of the whole month, however, prices were only 


about 16s. per ton higher than in March, and as a pronounced 


rise between March and April occurred in the basic pre-war 


years, the index number, in spite of the rise in prices, shows 


a fall of several points. Unless there is a substantial fall in 
potato prices during this month, however, the index number for 


potatoes will show a very steep rise in May, as the full effect of 


the recent advance in prices will be brought into play. 


Hay remains at approximately its pre-war level, the slight 
hardening in prices during April being no more than is 
customary at this season. 
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Although cattle prices have shown practically no change 
from month to month throughout this year, the index number 
has declined steadily, due to the fact that prices are normally 
rising during the earlier months of the year. On the other 
hand, both sheep and pigs show a recovery this month, to about 
the Hebruary level, but they are still much cheaper than at this _ 
time last year. H 

for several months now, many of the store stock markets 
have been closed owing to foot-and-mouth disease and, although — 
matters have recently improved, the fact that relatively few 
markets remain open somewhat invalidates the comparison of 
average prices of store stock with those of more normal times. ; 
So far as figures are available it appears that yearling cattle 
were cheaper in April than in March, but the fall was more 
than counterbalanced by the advance in the price of 2-year-olds. 
As store cattle are usually advancing in value at this season, 
however, the index number shows a slight fall. Similarly with © 
sheep, the index figure is slightly lower in spite of a rise of 
about 3s. per head in average prices, while store pigs were 
cheaper, both actually and relatively, in April than in March, 
probably as a result of the continued depression in the market 
for fat pigs. Dairy cows have maintained the improvement 
recorded last month, and during April realised over 60 per cent. 
more than in pre-war days. 

All kinds of poultry rose appreciably in April, and in spite 
of a normal rise in price before the war, the index number for 
April is decidedly higher than that for March. Eggs, on the 
other hand, continued their seasonal decline, and the fall was. 
moreover relatively much greater than in pre-war years, the- 
index number showing a drop of as much as 20 points, making 
a total fall of 87 points since January. 

It is one of the most noticeable features of price movements 
in recent years, that seasonal fluctuations have been much more 
pronounced than before the war, in the case of all agricultural 
products which are subject to seasonal price variations. This ig 
clearly seen in the case of poultry and eggs, and is also 
apparent in connection with prices of dairy produce. The 
average price of milk delivered to large towns during April 
was a fraction below 1s. per gallon, as compared with about 
1s. 62d. during January and February. In pre-war years the 
summer and winter prices were respectively 74d. and 10d. per 
gallon, a much smaller proportionate difference. Hence average 
prices paid for milk during April were only 58 per cent. above 


~* wg 
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those paid in the corresponding month in the years 1911-19138, 
while February prices were 87 per cent. above pre-war. Butter 
prices have similarly fallen decidedly more than was customary, 
before the war, and at 51 per cent. above the level of April, 
1911-1918, are 20 points lower than in February. 


Index numbers of different commodities during recent months 
and in April, 1923, are shown below :— 


PERCENTAGE INCREASE AS COMPARED WITH THE AVERAGE PRICES RULING IN 
THE CORRESPONDING Montrus or 1911-13. 


1923. 1924. 
| time VE ie = — 
Commodity. Apr. Dee. Jan. Feb. Mar. Apr. 
Wheat He 31 33 34 44 46 38 
Barley 3 11 27 34 43 45 - 48 
Date is. a 39 30 38 41 39 35 
Fat cattle ... 51 4Y 56 54. 52 49 
Fat sheep... 100 72 87 75 64 75 
Fat pigs a 71 43 43 34 is) 3D 
Dairy cows ... 55 — 51 48 64 63 
Store cattle ... 29 — 35 39 41 38 
Store sheep ... 92 oo 91 89 85 84 
Store pigs... ab)! —- 63 50 45 42 
Eggs... ee 37 86 85 75 68 48 
Poultry $e aD ret 60 52 59 70 
Milk ... aoe 70 90 87 87 71 58 
Butter cat 68 68 68 v1 63 51 
Cheese te 92 71 76 72 lh 71 
Potatoes ms —28* -91 129 170 173 154 
EL BY: 6,5 2% 40 0 —1* +.1% 1 0 
* Decrease. 


Although on the whole the general level of prices of agricul- 
tural produce is little different from that of April last year, there 
are several changes in individual items which are of interest. 
Potatoes in April last year sold at nearly 30 per cent. below 
pre-war rates and are now at about two-and-a-half times pre- 
war prices. Hay, on the other hand, has fallen to its pre-war 
level. These changes are directly attributable to fluctuations 
in supply, the 1923 potato crop in England and Wales being 
less than 70 per cent. of the previous year’s crop, while the 
hay crop was over 30 per cent. in excess of that of 1922. Apart 
from these commodities there is a general levelling up of 
prices. There is now no index number so high as the 100 per 
cent. excess over pre-war recorded for fat sheep last April, or 
the 92 per cent. for cheese; nor is there any commodity so cheap 
in comparison with pre-war as were wheat and barley in April 
of last year. The extreme range (potatoes and hay excepted) 
is now from 85 per cent. above pre-war, which is the figure for 
oats and fat pigs, to 75 per cent., the figure for fat sheep. 
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Tae Minister of Agriculture and Fisheries has appointed a 
Committee to formulate, for the consideration of his department, 
‘ a detailed scheme for individual tests of 
The Testing of aoe fee hj eats 
Actieuinital agricu tural machinery as recommended by 
SRE the Machinery Advisory Committee in 
Y their Report of 7th April, 1928. 
The scheme is to include :— 
(a) the general regulations governing the admission of machines 
and implements for testing ; 
(b) the special regulations governing particular groups or classes 
of machines and implements; 3 
(c) the forms of entry to be submitted to the Ministry ; 
(d) the forms of certificates and reports to be issued by the 
Ministry ; . 
(e) the scale of fees to be charged, having regard to the necessity 
of making the scheme, as far as possible, self-supporting. 
The following have been appointed :— 


Mr. W. E. Dalby, F.R.S., Professor of Engineering in the 
University of London; 


Mr. Thompson Close, of the Ministry of Agriculture and 
Fisheries ; | 
Mr. F. 8. Courtney, M.I.C.E., M.I.M.E., Consulting Engineer. 


to the Royal Agricultural Society of England; 

Mr. Henry Deck; ) 

Mr. Harry German; 

Mr. W. Harrison ; ; 

Mr. B. J. Owen, M.Sc., M.Eng., Director of the Institute 
for Agricultural Engineering, Oxford : 

Mr. T. E. Stanton, C.B.E., D.Sc., F.R.S8., of the National 
Physical Laboratory, Department of Scientific and 
Industrial Research. 


Professor Dalby has been appointed Chairman and Mr. P. 
Barker, of the Ministry of Agriculture and Fisheries, Secretary 
of the Committee. 

The Committee is empowered to co-opt, for the purpose of 
inquiry into any particular class or classes of machine or imple- 
ment, or into any particular form of test, such person or 
persons whose knowledge may be of assistance. 


* * * * * * 


Ir will be of interest to dog-owners and the public generally 
to learn that two cases of rabies have recently (in April) been 
Rabies in Pa ae by a eit in mee 
Imported Dogs. ogs whl st un ergoing € prescribe 
quarantine on veterinary premises in — 
accordance with the Ministry’s regulations. 
In one case the dog came from Egypt and the first 
symptoms appeared three days after arrival at the quarantine 
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station. From inquiries made it was ascertained that the dog 
had been used for hunting wild dogs and had been severely 
bitten about two months before the disease appeared. 

In the other case the dog came from India and the first 
symptoms did not appear until the dog had been three months 
in quarantine. Allowing for the period of the voyage, this dog 
must have been bitten, therefore, at least four months before 
rabies appeared. 

* * * * * * 

Tne Fream Memorial Prize, which is annually awarded by 
the Ministry to the candidate who obtains the highest marks 
in the examination for the National 
Diploma in Agriculture, has been won this 
year by Mr. Richard W. Thompson, a 
student of the Harper Adams Agricultural College. The value 
of the prize this year is about £7 10s., which is to be devoted 
to the purchase of books. 

* * 


The Fream 
Memorial Prize. 


* * * * 

THE agreement of the Cheshire Committee, which was due 
to terminate at the end of April, has been extended up to 
31st October. The rate for adult male 


onciliatio 
giant gn workers is 32s. for a week of 54 hours, 
Agriculture with all overtime employment payable at 


the rate of 9d. per hour. 

The Carnarvon Committee has decided that the existing 
agreement, with minor amendments, shall remain in force for 
the time being. Special class workers of 20 years and over 
living out receive 35s. for 61 hours per week (to include Sunday 
feeding and cleaning of stock), and those boarded and lodged 
on the farm, 33s. 6d. (including the value of board and lodging 
at the rate of 14s. for seven days, and 12s. for six days). The 
wages of other adult male workers are 30s. for a 50-hour week, 
and provision is made for the payment of harvest overtime at 
the rate of 9d. per hour. 

The Denbigh and Flint agreement has been extended from 
30th April last to 830th November. The terms provide for the 
payment of horsemen and stockmen at the rate of 33s. for 
61 hours, and of other adult male workers at 27s. 1d. for 
50 hours. A weekly half-holiday is recommended. 

What amounts to an extension of the last agreement has 
been made by the Merioneth and Montgomery Committee, and 
the rates are to continue in operation until 31st October instead 
of 30th April, as previously. Stockmen are to receive 82s. for 
a guaranteed week of 60 hours, 7.e., an advance of 1s., whereas 
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the rates for ordinary adult male workers are 80s. for 54 hours, 
as compared with the former 28s. for 52 hours. 
* * * * * # 

In the House of Commons on 7th May, Mrs. Wintringham 
asked the Minister of Health whether the reports of his inspectors 

Special Milk aus that ba public can rely on the high 

: ygienic quality of the large quantities of 

Designations. milk described on sale as nursery, invalids, 
or guaranteed; and, if not, whether he would consider how the 
public may be safeguarded in the matter? 

The Minister of Health (Mr. Wheatley) replied: ‘‘ According 
to the information in my possession the answer to the first 
part of the question is ‘ No.’ I will consider what steps it may 
be practicable to take to safeguard the public in this matter, but 
in the meantime I think the consumer would be well advised 
not to place too much reliance on descriptions and designations 
implying special hygienic qualities other than those authorised 
by the Milk (Special Designations) Order.’’ 

Mrs. Wintringham also asked whether the Minister of Health 
was aware that a large part of the milk sold as raw milk in our 
large cities has been pasteurised or otherwise treated by heat; 
and whether he was prepared to take steps to ensure that pur- 
chasers may know whether their milk has been so treated? 

Mr. Wheatley replied: ‘‘ Yes, Sir; and, while I am doubtful 
whether it will prove practicable to take effective steps in the 
direction suggested, I will consider the hon. Member’s proposal. 
I am hopeful that the provisions of:the Milk (Special Designa- 
tions) Order, 1928, as to the use of the term ‘ pasteurised ’ may 
contribute to the enlightenment of consumers and lead to the 


disuse of unapproved processes.”’ 
* * * * * * 


NOTICES OF BOOKS. 
The British Goat Society’s Year Book for.1924. (Issued by the 


Hon. Secretary, 5, Fenchurch Street, E.C.3. Price 1s. 6d.) indicates that the — 


Editor continues, with increasing success, to present a budget of infor- 
mation which is both useful and interesting. Doubtless the Year Book 
eventually reaches a much wider circle of readers than that of the 
Society’s members alone, since the articles are so comprehensive as to 


provide almost sufficient material for an up-to-date text-book on the j 


subject. The messages from the President, Lord Leverhulme, and the 
late President, Lord Dewar, show that the principal officers of the 
Society take more than a passive interest in its work, which is 
apparently directed, more and more, to the improvement of the cot- 
tager’s goat, and the encouragement of goat-keeping as a means of 
supplying goats’ milk of the highest quality in the homes of the poorer 
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people, at low cost. The article on intensive goat-keeping for the 
cottager should be of value to the many people who would like to keep 
milch goats but who are under the erroneous impression that consider- 
able land for the animals to roam over is essential. The article on 
butter-making and cheese-making from goats’ milk should enable many 
goat-keepers economically to utilise their surplus milk in the flush 
season. ‘The scientific side of goat-keeping has not been neglected, 
and an article on genetics by Dr. Crew and another on skin diseases 
by Mr. H. Stainton are included. 

Among the excellent photographs of goats is shown one of the Toggen- 
burg stud goats imported in 1921, and two of his progeny. This 
successful importation is only one indication of the comprehensive 
policy adopted by the British Goat Society, which is now about to put 
into operation, with the approval and financial aid of the Ministry of 
Agriculture, a scheme for the provision of stud goats of good quality 
in Kngland and Wales, for the benefit of the poorer goat-keepers. 
Already a number of the Society’s members who breed high-class 
pedigree goats are members of the Ministry’s Milk Recording Societies, 
and thus obtain reliable records of the individual milk yields of their 
goats. The aims of the British Goat Society, its constitution and rules, 
are set out in the Year Book, which altogether forms a most valuable 
book of reference for goat-keepers. 


Profitable Poultry.—(E. Bostock Smith. Londen : The City and South 
London Printing and Publishing Co., Ltd. Price 1s.) © This small 
book contains a good account of the Heaselands Poultry Farm and 
much sound practical advice. The photographs are excellent and illus- 
trate not only the stock kept and the methods adopted at Heaselands, 
but incidentally depict some of the natural beauty of that district of 
Sussex. To those persons who are unfamiliar with modern poultry 
farms and who are considering the possibility of engaging in the 
industry, this book presents much interesting material, both from the 
technical and business standpoint. The author introduces so many 
sound business maxims with his book that its readers will no doubt 
understand that he has practised what he preaches, and that at Hease- 
lands Poultry Farm efficient business methcds are adopted. 

The working drawings of poultry houses which are included in the 
book constitute a most useful amplification of the photographs, and 
will no doubt be much appreciated by those who prefer to build houses 
of the Heaselands type. 


Diseases of Glasshouse Plants.—(W. F. Bewley, D.Sc,, London: 
EHrnest Benn, Limited, 1923, 208 pp., 12s. 6d. net.) The main object 
of this book, as is stated in its preface, is to provide for growers of 
crops under glass an account of the fundamental principles on which 
the control of disease in such crops is based. The book is intended to 
be of practical use to growers in the course of their business, and it 
may be stated that no one is more competent to write with knowledge 
and experience on this subject than the author, who is the well-known 
Director of the Experimental and Research Station of the Nursery and 
Market Garden Industries’ Development Society, Ltd., at Cheshunt, 
Herts. 

The first part of the book, which comprises the first two chapters, 
deals with the general conditions which govern cultivation under glass, 
and with the relation of these conditions to plant hygiene and to the 
- incidence of disease. It is shown not only how maladjustment of such 
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environmental factors as light, temperature, moisture, etc., may result 
directly in unhealthiness or disease in the crop in the absence of any 
specific organism, but also how these factors may play a most important 
part in deciding whether or not infection with a parasite may occur 
and, if so, to what degree its ravages may extend. Two illustrative 
examples may be referred to here. Cucumbers grown in a house in 
which the soil temperature is low whilst that of the atmosphere is high 
are apt to wilt and die because the activity of the roots in the cool soil 
is not great enough to secure a supply of moisture sufficient to replace 
that transpired from the foliage. Again, in the case of tomatoes, 
unless soil temperature is maintained at or about 29°C. the wilt- 
producing fungus, Fusariwm lycopersict, does not succeed in infecting 
the roots. These diseases, therefore, can be controlled by proper atten- 
tion to the temperature factor. 

Thiee chapters follow in which diseases due to specific pathogenic 
fungi are dealt with, and recommendations for their treatment are laid 
down. They are classified under the headings: (a) Root Diseases, 
(b) Wilt Diseases, and (c) Stem, Leaf and Fruit Diseases, and the 
principal hosts involved are the tomato, cucumber and melon, as well 
as the carnation, sweet pea and chrysanthemum. Space does not 
permit of detailed reference to individual diseases and the methods of 
controlling them, but mention may ke made of a valuable method 
of dealing with the ‘‘ damping off ’’ disease of seedlings. This consists 
in watering the soil with ‘‘ Cheshunt Compound,’’ which is prepared 
by intimately mixing copper sulphate and ammonium carbonate in 
certain proportions and making a dilute solution of the resulting 
powder in water just before use. Although this treatment does not 
secure the recovery of seedlings already attacked, it does prevent the 
infection of further seedlings; and if applied to the soil after sowing 
and covering the seeds, it secures immunity for the seedlings when they 
arise. 

In Chapter VI the more important diseases of glasshouse crops 
which are caused by bacteria are described. These include the 
cucumber ‘‘ wilt ’’ due to Bacillus tracheiphilus, a ‘‘ foot-rot’’ of the 
cucumber and melon due to B. carotovorus, the ‘‘ angular leaf-spot ”’ 
of the cucumber, ‘‘ stripe ’’ disease of tomato, sweet pea, etc., and some 
others. Measures for control are also suggested. A good account of 
the so-called ‘‘ mosaic ’’’ or ‘‘ virus’’ diseases of the tomato and the 
cucumber is given and their infectious nature and mode of transmission 
explained. 

The concluding chapters of the book are concerned with general 
reflections and considerations on disease treatment. The importance of 
water and soil sterilization is pointed out and practical details in con- 
nection with the carrying out of these processes are supplied. Useful 
information on spraying and dusting with the more important fungi- 
cides is given, and the methods of cleansing glasshouses are briefly 
described. The possibilities of breeding, selection and hybridization 
in regard to the production of resistant varieties are alluded to, and 
instances of success in this field of work given. 

In an Appendix a list of diseases of the tomato is given, in which 
they are grouped according to whether they are common in England 
or only occasionally found here. There is added, in the form of a 
bibliography, a list of the original publications, which are referred to 
in the text. 
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The book is illustrated with nearly fifty figures, many of which take 
the form of well executed half-tone reproductions of photographs of 
typically diseased plants. ; 

As already stated, the book is primarily intended for the orower, 
and it is therefore not overburdened with technical mycological descrip- 
tions and details. Nevertheless, not only the grower, but also the 
plant pathologist, may profit by a study of its pages. 


Manuring of Market Garden Crops.—(Bernard Dyer, D.Sc., and © 
F. W. E. Shrivell. London: G. Street & Co., Lid. Price 1s. post 
free.) This is in the main a reprint of the volume published by Dr. 
Dyer and Mr. Shrivell, giving the results they obtained in manuring 
market garden crops on a poor clay loam soil at Hadlow, with the addi- 
tion of two further years’ results. These experiments provide a useful 
guide to the market gardener who is fortunate enough to be able to 
maintain a reasonable supply of dung to his land, but, with the excep- 
tion of a few crops, are of little value where only very small supplies 
of dung are available. 

An interesting feature is the addition of tables showing the recults 
of growing certain vegetable crops without manure on: the plots which 
had previously been manured in different ways. In general, both the plots 
which had received heavy annual dressings of dung, and those which had 
received light dressings of dung supplemented by fertilisers, gave two 
good crops—in the case of broccoli three—rather below the previous 
manured crops, and then fell off rapidly. Exceptionally beet, carrots 
and, possibly, parsnips, yielded as well in the fourth year as in the first, 
especially where the annual dressing of nitrate of soda had been as 
heavy as 6 cwt. per acre. An interesting sidelight is thrown on the 
use of potash. In the case of such potash-loving crops as the roots men- 
tioned above, the residue of potash has proved beneficial where 2 cwt., 
or even 4 cwt., of nitrate of soda had been used, but was of no value, 
or was even harmful, where 6 cwt. had been used in conjunction with 
other fertilisers and dung. The results make it abundantly clear that 
while mineral fertilisers do not impoverish the land so‘much as is 
commonly supposed, yet their use cannot profitably be continued, for 
most crops, in the absence of dung or, presumably, some humus-forming 
equivalent. 


Plants Poisonous to Live Stock.—(Harold ©. Long. Cambridge 
and London: University Press. Price 8s.6d.) This volume contains informa- 
tion on all flowering plants likely to prove poisonous to live stock on 
farms in the United Kingdom. The author states that ‘‘ as in the case 
of a previous volume, Common Weeds of the Farm and Garden, the 
preparation of this handbook: was undertaken because of the great 
lack of readily available and reliable information on the subject in 
English scientific literature,’’. and, further, that ‘“‘ an endeavour has 
been made to give a sound but brief statement as to the present in- 
formation on plants poisonous to live stock in the United Kingdom ”’ 
Symptoms, toxic principles and many references to the literature on 
the subject are given in the case of almost every plant covered. The 
text relating to a number of species has been much amended since 
the earlier edition was published in 1917. A bibliography contains 
267 numbered references. 

The Resources of the British Empire: Food Supplies.—(Prof. 
J. R. Ainsworth-Davis. Part I: Crops and Fruit. Part IT: Meat, 
Fish and Dairy Produce. London: E. Benn, Ltd., 1924. 21s. each 
volume.) These two volumes, part of a series of twelve prepared by 
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the Federation of British Industries, provide a valuable survey of the 
varied products derived from plants and animals. The principle 
adopted in the preparation of the series has been to combine informa- 
tion of practical value to business men. A considerable portion of 
the matter is necessarily statistical, but the explanatory passages and 
general summaries from the pen of so well known a writer as Professor 
Ainsworth-Davis make the volumes worthy of attention by all who 
are interested in the production and distribution of food products. 


4 * * cs * 2a 


QUESTIONS IN PARLIAMENT. 


Land Drainage and Water Supply Schemes.—In reply to a ques- 
tion asked by Captain Terrell in the House of Commons on oth May, 
as to whether the £100,000 promised towards land drainage and 
afforestation had been paid or promised, wholly or in part, the 
Minister of Agriculture, Mr. Noel Buxton, said that he presumed the 
reference was to the extra £105,000 allocated by the present Govern- 
ment to unemployment relief works during the expiring winter season 
of 1928-24, of which £60,000 was earmarked for land drainage and 
water supply schemes in England and Wales additional to the £250,000 
already voted for that purpose. Completed schemes or schemes still 
in operation are estimated to absorb nearly £276,000 of this amount, 
and but for bad weather the whole £310,000 would undoubtedly have 
been expended. | 

Wages of Agricultural Workers.—In the House of Commons on 
the 12th May, Mr. Lambert asked the Minister of Agriculture if he 
would give particulars of the circumstances where an inspector of the 
Board, found that two agricultural workers were working 63 hours and 
58 hours per week for a wage of 20s., and where one labourer was 
receiving 17s. per week ? 

Mr. W. R. Smith, Parliamentary Secretary to the Ministry of 
Agriculture, replied that in one case the man was a farm worker and 
milker working 62 hours a week, including Sundays, and in the 
second he was a general farm labourer working 52 hours per week. 
Both these men were able-bodied and married. No details were avail- 
able of the circumstances relating to the ‘man who is receiving 17s. per 
week, as he was not among those interviewed personally by the 
Ministry’s inspector. 

e * “ * * %* 


Foot-and-Mouth Disease.—The position continues satisfactory, 
the numbers of outbreaks during the weeks ended 4th, llth, and 
18th May being 9, 11 and 18 respectively, occurring in the following 
counties, viz. :— 


Beds. 1 Norfolk eae tl Yorks, W.R. 1 

Denbigh 1 Northumberland 6 Yorks. N.R. 2 

Lanes. aN Nott}ir.3. iy at AYU alae: Po a 

Dees ae 78 Salop ... ats Perth 1 

Lincs. Kest- Stade sir? o ABRD Renfrew 1 
even... 1 Warwick 4 


Of these outbreaks, those at Oswestry on 2nd May, Stotfold, Beds., 
on 3rd May, Sheffield on 5th May, Willoughby, Rugby, on 8th May, 
and Ponteland, Northumberland, on 12th May, and Grantham, 
Kesteven, on 17th May, all necessitated the extension of the areas 
under restrictions in the respective districts, whilst that at Arngask, 
Perth, which occurred on the 18th May, occurred on premises on which 
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an outbreak had previously been dealt with by isolation. In this case 
the last arrival on the premises had recovered from the disease on 
7th December, and restrictions were withdrawn on 14th March. The 
animal now affected did not take the disease on the previous occasion. 

The number of outbreaks from the commencement of the outbreak 
on 27th August to 18th May is 3,087, involving the slaughter of 103,923 
cattle, 48,578 sheep, 47,986 pigs and 128 goats, and the payment of 
approximately £3,292,000 in compensation. 


Leaflets issued by the Ministry.—Since the date of the list 
given on pages 205-206 of the May issue of the J ournal, the following 
leaflets have been issued:— - 

Revised, No. 112.—Weeds and their Suppression. 
No. 202.—The Frit Fly. 
No. 265.—Rabbit Keeping. 

Re-written, No, 31.—The Onion Fly. 


French Colonial Exhibition at Strasbourg.—An industrial and 
agricultural exhibition will open at Strasbourg on 1st July next. The main 
object of the exhibition is to display the products that the French colonies can 
_ supply to the mother country, and those that home industry and commerce 
can furnish for export in return. Another section will contain a special 
exhibit of the products of Alsace and Lorraine. 

The agricultural classes will contain exhibits of agricultural, horticultural 
and forest produce of France and the French colonies, comprising food 
products, tropical produce such as coffee, cocoa, etc., raw materials for 
manufacture such as rubber and cotton, machinery and equipment. 

2 2 % # me » 


ADDITIONS TO THE LIBRARY. ° 


[Readers of the JournaL who are not aware that certain books and 
agricultural periodicals may be borrowed from the Ministry’s Library 
_ should write to the Ministry for particulars and conditions of loan. ] 
' Field Crops. 


University College of North Wales.—Varieties of Oats, 1923. (11 pp.) 
Bangor, 1924. [68.814.] 

University College of North Wales.—Experiments with Potatoes, 1919- 
1923. (16 pp.) Bangor, 1924. [63.512.] 

Welsh Plant Breeding Station—Series H, No. 2:—The Artificial 
Hybridisation of Grasses, T. J. Jenkin. (18 pp.) Aberystwyth : Uni- 
versity College of Wales, 1924, 3s. 6d. [63.83; 63.1959. 

Kentucky Agricultural Experiment Station.—Circular 29 :-—Self-Fertility 
in Red Clover: A Report of Progress on an attempt to secure Self- 
Fertile Lines in this Crop. (20 pp.) Lexington, 1922. [638.33(b).] 

Horticulture and Fruit Growing. 


Macself, A. J.—Grass for Ornamental Lawns and all purposes of Sports 
and Games. (204 pp.) London: Cecil Palmer, 1924, 15s. net. 
[63.53 (02). ] 

Rowles, W. F.—Greenhouses : How to Make and Manage Them. 
(124 pp.) London: C. A. Pearson, Ltd., 1924, 1s. 6d. net. 
[69 : 63.5-19.] 

Udale, J—The Handy Book of Pruning, Grafting and Budding. Sixth 
Edition. (146 pp.) London: Simpkin, Marshall, Hamilton, Kent & 
Co., Ltd., 1924, 2s. net. [63.41-195.] 

Michigan Agricultural Experiment Station.—Special Bulletin 127 :— 
Nitrogen-Carrying Fertilizers and the Bearing Habits of Mature Apple 

Trees. (32 pp.) East Lansing, 1924. [63.41(a).] 
‘Plant Pests and Diseases, | 


International Conference of Phytopathology and Economic Entomology, 
Holland, 1923.—Report. (290 pp. and 16 plates.) | Wageningen : 
T. A. C. Schoevers, Committee of Management. [63.2(02).] 


a ay 
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Kansas Agricultural Experiment Station.—Bulletin 231 :—Potato Diseases 
Control in Kansas. (45 pp.) Manhattan, 1924. _[68.24-83.] 

U.S. Department of Agriculture——Farmers’ Bulletin 1867 :—Control of 
Potato Tuber Diseases. (37 pp.) Washington, 1924. [63.24-33.] 


Live Stock. ; 
Lancashire County Council, Education Committee, Agricultural Depart- 
ment.—Farmers’ Bulletin 389 :—Report on Pig-Feeding Trials, 1920-28. 
(28 pp.) Preston, 1924, 1s. [63.64 : 043.] 
Tod, W. M.—Hints on Feeding: A Practical Book on the Feeding of 
Livestock for the Farmer, Dairyman and Pig-Keeper. Second Edition. 
(300 pp.) London: Macdonald & Martin, 1924, 7s. 6d. [68.6043(02).] 


Veterinary Science. é 
Long, H. C.—Plants Poisonous to Live Stock. Second Hdition Revised. 
(120 pp.) Cambridge: University Press, 1924, 8s. 6d. net. [619(02): 
63.255 (02).] 
Bees. 

U.S. Department of Agriculture.—Department Bulletin 1222 :—Growth 
and Feeding of Honey-bee lLarve. (37 pp.) Washington, 1924. 
[63.81.] 

Engineering. 

Kranich, F. N. G-—Farm Equipment for Mechanical Power. (420 pp.) 
New York and London : Macmillan Co., 1928, 12s. 6d. net. [63.17(02).] 

Crabbe, H.—The Handy Man on the Holding. (125 pp.) London: C. A. 
Pearson, Litd., 1924, 1s. 6d. net. [62(02) 69(02).] 

Economics. 

Ainsworth-Davis, J. K.—Food Supplies. Part I: Crops and Fruit. 
Part II: Meat, Fish, and Dairy Produce. (The Resources of the 
Empire Series.) London: Ernest Benn, Ltd., 1924, 21s. net each 
volume. [81; 388.9.] 

Independent Labour Party.—A Socialist Policy for Agriculture. (32 pp.) 
London: I. L. P. Information Committee, 1924, 6d. [838.98.] 
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SELECTED CONTENTS OF 
PERIODICALS. 


Agriculture, General and Miscellaneous. ; 

The Liming of Land, J. Augustus Voelcker (Jour. Farmers’ Club, March, 
1924, pp. 19-88). [63.15.] ' 

Tar, Smoke, and Coal Gas as Factors inimical to Vegetation, J. H. 
Priestley. (Science Progress, XVIII (1924), No. 72, pp. 587-596.) 
(614.7. ] 

Field Crops. 

Modern Wheats, R. H. Biffen. (Jour. Farmers’ Club, 1924, Part I, 
pp. 1-18.) [63.311.] 

Methods now in Use in Cereal Breeding and Testing at the Cornell 
Agricultural Experiment Station, H. H. Love and W. T. Craig. (Jour. 
Amer. Soc. Agron., XVI (1924), 2, pp. 109-127.) [63.195; 63.31.] 

Investigations on Yield in the Cereals, I, Part II (continued), F. L. 
Engledow and S. M. Wadham. (Jour. Agr. Sci., XIV, 2, April, 1924, 
pp. 287-324.) [63.31.] "i 

Field Experiments in Electro-Culture, V..H. Blackman. (Jour. Agr. 
Sci., XIV, 2, April, 1924, pp. 240-267.) [537.] ) | 

Pot Culture Experiments with an Electric Discharge, V. H. Blackman 
a - T. Legg. (Jour, Agr. Sci., XIV, 2, April, 1924, pp. 268-286.) 

oT. 
Live Stock. . 

Tron Deficiency in Pigs, J. P.. McGowan and A. Crichton. (Biochem. 
Jour., XVIIL (1924), 1, pp. 265-272.) [612.394.] 

Praktische Futterungsversuche mit Schweinen iiber die Wirkung von 
Fischmel im Vergleiche zu anderen eiweissreichen Futtermitteln, 
J. Landis. (Landw. Jahrb. Schweiz, 1923, eft 5, pp. 595-644.) 
[63.64 : 043.] 

Economics. , 2 

Agricultural Production in Denmark, H. Faber. (Jour. Roy. Stat. Soc., 

Jan., 1924, pp. 22-75.) [68(489); 31(489).] . 


Printed under the authority of His MAJESTy’s STATIONERY OFFICE, 
By Metchim & Son, Princes Street, Westminster, 8.W.1. 


THE JOURNAL 


OF THE 


MINISTRY OF AGRICULTURE 


Vol. XXXI. No. 4. 


JULY, 1924, 


NOTES FOR THE MONTH. 


Tue Agricultural Tribunal consisting of Professor W. G. 8S. 
Adams, Sir William Ashley and Professor D. H. MacGregor, 
with Mr. ©. 8. Orwin as Agricultural 


Agricultural Assessor, and Mr. D. B. Toye as Secretary, 
Tribunal of has issued its Final Report.* The terms 
Evestigntion—— sare to ono eho, 


of reference to the ‘Tribunal were as 
follows :— 

“To inquire into the methods which have been adopted in 
other countries during the last fifty years to increase the pros- 
perity of agriculture and to secure the fullest possible use of the 
land for the production of food and the employment of labour at 
a living wage, and to advise as to the methods by which those 
results can be achieved in this country.’’ 


Interim reports were issued on 29th March, 1923, and 10th 
November, 1928, respectively. The Final Report comprises two 
separate reports, the one by Professor Adams and Sir William 
Ashley, and the other by Professor MacGregor. The Tribunal 
point out in their covering letter that while on some matters 
the two Reports represent different points of view, they should 
also be regarded largely as supplementary one to the other, each 
Report treating certain aspects of the problem more fully than 
the other. 

The report by Professor Adams and Sir William Ashley, in 
comparing British with Foreien agriculture, draws attention to 
the remarkable decline which has taken place in this country in 

* Obtainable from H.M. Stationery Office, Kingsway, W.C. Cind. 2145; 
price 5s. 
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the last fifty years in cereal crops and in roots. In foreign 
countries there has been on the whole an increase in the arable 
areas; at least it hag been maintained. With regard to employ- 
ment in agriculture, there has been a relative decline in agricul- 
tural employment in all countries and in Great Britain the 
absolute decline has been greater than in other HKuropean 
countries. The wages of agricultural labour in Great Britain 
were before the War, and still are, higher than in most Euro- 
pean countries. The Members of the Tribunal do not consider, 
however, that the better position of the agricultural worker in 
this country is any argument against the re-establishment of 
Wages Boards; in fact they state that it is only by increasing the 
wages of agricultural labourers and improving their housing 
conditions that it will be possible to stop the rural migration, 
whether to the towns or to the Colonies. They therefore recom- 
mend that District Wages Committees should be instituted on the 
lines recommended in the First Interim Report, and that con- 
sideration should be given to the possibility of making special 
erants in aid of the housing of agricultural workers. 


With regard to tenure, it 1s suggested that the Government 
should institute an inquiry into the possibility of the extension 
of the ‘‘ Evesham Custom ’”’ to all agricultural tenancies. 


The Report observes that nothing stands out more markedly in 
a comparison of British and foreign agriculture than the back- 
wardness of co-operation in this country. - It is true that in 
distant countries relying on export to foreign markets a special 
incentive is upon the farmer to co-operate, but this will not 
account for the backwardness of England. It recommends that 
the Government should continue to provide funds for propaganda 
in aid of co-operation. 


With respect to credit, it is suggested that Farm Loan 
Boards should be established, enjoying defined autonomy up to 
prescribed financial limits and that these Boards should be the 
authority responsible for assistance to co-operative societies 
within their district. The Report states that the Tribunal are 
satisfied that the time has come for a fresh and large effort to be 
made to extend small holdings. and Professor Macgregor, in his 
Report, indicates ascheme which might now be put into operation. 

Other recommendations cover agricultural education and 
research (for which it is suggested that more funds should be 
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made available), co-operative insurance, administrative organisa- 
tion and the Councils of Agriculture, and experiments in arable 
stock farming. | 

Finally, the Adams-Ashley Report observes that under Free 
Trade Great Britain can only maintain its arable area by going 
over to arable stcck farming, and this, under present conditions, 
English farmers have no pecuniary inducement to do, as they 
can make farming pay by laying down their land to grass. It is 
recommended. therefore, that the Government should undertake 
experiments on a large scale to demonstrate whether arable stock 
farming in this country can be a financial success. 

The report by Professor MacGregor observes that there is no 
ground for depreciation of British agriculture as a whole, in 
view especially of the great development of our manufactures. 
British agriculture does not suffer by an international compari- 
son of existing efficiencies with respect to either (a) the actual 
produce of the soil, or (b) the level of wages paid. The funda- 
mentai difference between British and foreign agriculture is not 
the efficiency but the size of this industry in relation to all 
industries. ines of agricultural policy which might be pursued 
are then indicated. , 

The maintenance of arable cultivation will increase the 
opporturuty of employment in agriculture, but its expense could 
not be justified on this ground alone, but only by exigencies of 
defence. If the Government is not advised that there is an 
exigency which justifies a heavy annual charge in favour of 
arable farming the whole argument disappears. 

The experience of Kuropean countries with a national economy 
similar to our own, shows the difficulty of maintaining agricul- 
tural employment even where strong measures of protection are 
added on to a system of high organisation. Is the possi- 
bilitv of a decline to a million men and between 80 and 
40 per cent. of arable land already so serious that the 
gradient should be lessened now at the cost of a battleship per 
annum? Or is a home agriculture of this size and form, in 
relation to our shipping and colonial assets, an adequate basis to 
work from? If no present urgency is pressed on the Govern- 
ment by its military advisers, then alternatively either 12 million 
acres of arable, or a million men over 15 employed, might, it 1s 
suggested, be taken by agreement of parties as a definite occasion 
for consideration of the defence problem involved. 

Are 


308 County AGRICULTURAL ORGANISERS. [ Juuy, 


Ar the present time a very considerable sum of the tax- 
payers’ money is spent annually on the prosecution of research 
in many branches of agriculture and agri- 


epiherses 2 oD cultural science. It is generally admitted 


Re a that this research has resulted in many 
Agricultural fas ; 
‘ important additions to knowledge which, 
Organisers at : 
: however, do not find their way into general 
Cambridge. 


agricultural practice as quickly as is 
desirable. It is indeed contended with some justice that the 
chief defect in our present system is the insufficiency of the 
connecting links between the research worker and the practical 
farmer. 

On the suggestion of the Directors of the Cambridge 
University Animal Nutrition Research Institute it has been 
decided to make an attempt to forge another link by holding 
in Cambridge during the week beginning on 21st July next a 
Conference of County Organisers and possibly others interested 
in the rationing of animals. Each day of the Conference a 
discussion will be initiated on one of the branches of animal 
feeding by someone who has carried out research on the 
subject. It is hoped that the various subjects will be 
thoroughly debated in the light of recent research work and 
that the debate may result in arrangements being made for the 
carrying out of joint demonstrations at several widely scattered 
centres with the object of testing in practice the views pro- 
pounded by research workers. It is thought that a Conference 
conducted in this way may do much to spread the results 
of recent research in nutrition to live-stock owners through the 
proper channel—the County Organisers. 

The programme of the Conference is not yet complete, but 
it is hoped that Professor T. B. Wood will introduce the 
subject of the basis of rationing: that Mr. James Mackintosh, 
of Reading, will open a discussion on rationing milch cows: 
that Dr. F. H. A. Marshall, of Cambridge, will speak on 
causes of sterility in farm animals: that Dr. J. B. Orr, Director 
of the Rowett Research Institute, Aberdeen, will give an 
account of his work on the mineral requirements of animals: 
and that Dr. C. Crowther, of the Harper Adams College, will 
deal with the feeding of young pigs. Arrangements for the 
Conference are in the hands of Professor Wood, School of 
Agriculture, Cambridge, Director of the Animal Nutrition 
Research Institute. 
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Tue Minister of Agriculture and Fisheries has appointed a 
Standing Committee to advise as to the administration of any 
public monies that may be made available 
for the assistance of Agricultural Co-opera- 
tion or Credit. The Committee is consti- 

ae emia tuted as follows :—Mr. G. M. Gillett, M.P., 

heart. bona teeD. Acland,. M.P., 

Mr. A. W. Ashby, Mr. G. W. Brooks, Alderman Mervyn ‘i. 

Davies, Sir Basil Mayhew, K.B.E., and Mr. T. H. Ryland. 

Mr. G. M. Gillett, M.P., has been appointed Chairman and 

Mr. B. W. Phillips, of the Ministry of Agriculture and Fisheries, 
Secretary to the Committee. 

* * * ae * bd 

THE Wart Disease of Potatoes Order of 1923 has now been 
mn force for over twelve months, and while this period is 
obviously too short to enable any definite 
opinion to be expressed as to the efficacy 
of the Order in preventing the spread of 
the disease, there is every reason to believe 
that its object has been appreciated 
generally by potato growers throughout the country, with the 
result that the requirements of the Order have in most cases 
been carefully observed. 

It appears desirable, however, at this stage to emphasize 
the particular clause which provides that no potatoes grown 
in an infected area may be moved or consigned to any place 
in England and Wales which is not in an infected area. This 
clause applies to all classes of potatoes whether first or second 
early and whether intended for seed or for consumption. The 
only exception is that of ware potatoes of approved immune 
varieties, and these must be accompanied by a statement to 
the effect that they are of an approved immune variety and 
that they were grown in an infected area. 

Infringements of this Article of the Order have been 
known to occur, and in two cases the Ministry has recently 
instituted legal proceedings which have resulted in the con- 
viction of the defendants, with fines and costs in each case. 

The question was recently raised as to whether any exception: 
to this rule could be made in order to allow first early varieties 
grown in the infected area in South Lancashire to be sent 
for consumption to large towns in Northern Lancashire and 
the West Riding of Yorkshire. The matter was referred to 
the Ministry’s Potato Advisory Committee, composed of repre- 
sentatives of all the various branches of the potato industry, 
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who were unanimous in recommending that no exceptions 
should be made, and that the Order as it stands should be 
rigorously enforced. . 

* * * * aie * 

Tue Ministry’s annual report on the prices and supplies of 
agricultural produce and requirements is now in the press, and 
will be issued almost at once. 

The report reviews the price movements 
of the different commodities during 1923 
_ and compares prices over a series of years. 

Requiventen an This review shows that, although as regards 
1923-1924. Ae 
some classes of agricultural produce there 
were sharp increases and with others appreciable reductions in 
prices during the past year, on the average the rapid decline 
which was such a serious feature of 1921 and less markedly of 
1922 has in the main given place to a gradual and fluctuating 
movement, which, though still showing some tendency down- 
ward, appears to have lost its momentum. The report compares 
the increase over pre-war in the prices of agricultural produce 
with the increases in the case of farmers’ requirements, such as 
feeding stuffs, fertilisers, and seeds, and it is found that, as com- 
pared with pre-war, the prices of these commodities have been 
relatively lower during the past year than those of agricultural 
produce. Changes in wages since 1914 are also reviewed. The 
various index numbers of prices of agricultural produce, of agri- 
cultural requirements, and of rates of wages, indicate that the 
farmer during the 7 months September, 1928, to March, 1924, 
and to some extent during the 18 months ending March, 1924, 
has had a measure of stability in his industry which compares 
very favourably with the period 1921-22: ¢ 

Owing to the change in the statistics of imports and exports 
which took effect on Ist April, 1928, as a result of the taking 
over as from that date by the Authorities of the Irish Free State 
of the administration of the Customs in Southern Ireland, it has 
not been possible to give in detail a comparison of the home 
production and imports of the different agricultural products in 
1923. The information which is available is given and, 
wherever possible, comparisons are made with previous years. 

The report also contains a review of the position as regards 
the provision at markets of facilities for the weighing of live- 
stock, and of the extent to which weighing is undertaken. 

The report, which forms Part TIT of the Agricultural Statistics, 
1923, is published by H.M. Stationery Office. and may be pur- 
chased through any bookseller. price 1s., or direct from H.M. 


Prices and Supplies 
of Agricultural 
Produce and 
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Stationery Office, Imperial House, Kingsway, London, W.C.2, 
price 1s. 1d., post free. 


* * * * ® * 


Ir has been reported to the Ministry that potato blight has 
made an early appearance amongst crops, and immediate spray- 
ing with Bordeaux or Burgundy mixture is 
advised. If heavy rain washes the spray 
from the leaves the operation should be 
repeated at once. Full directions for spraying are contained in 
Leaflet No. 23, which can be obtained from the Ministry, 10, 
Whitehall Place, London, S.W.1. 


* * * * * * 


Spraying Potatoes 
against Blight. 


Arter falling by 8 points between January and April the 
index number representing prices of agricultural produce rose 
by 3 points in May, the general average 
of prices over the whole month showing | 
an excess of 56 per cent. over those in 
the corresponding month in the years 1911 to 1913. In May, 
1923, prices were 54 per cent. above pre-war; thus the general 
price level is now slightly higher than a year ago, but the 
difference between the two years remains very slight. 

In the following table are shown the percentage excesses 
over pre-war prices each month since January, 1920 :— 


PERCENTAGE INCREASE COMPARED WITH THE AVERAGE OF THE CORRESPONDING 
Monta in 1911-13. 


Agricultural 
Index Number. 


MonrH. 1920. 1921. TIL. Tacos 1924, 
January ... 200 183 75 68 61 
February ... 195 167 cf) 63 61 
Marchuris3,. 189 150 "Mi 59 57 
April ee 202 149 70 54 53 
May e: 180 119 71 54 56 
June es 175 pa 68 51 -- 
July Hp 186 112 ie 53 — 
August... 193 131 67 54 — 
September 202 116 57 56 ~- 
October... 194 86 59 51 = 
November 193 fe 62 5S 
December 184 76 59 56 — 


Both wheat and oats realised higher prices in May than in 
April, but as a substantial advance was recorded between April 
and May in the basic years 1911 to 1918, the index number for 
wheat remains unchanged, while oats, which were only slightly 
dearer in May than in April, show a fall of 5 points. Barley 
was slightly cheaper on the month, and the index number for 
May is 2 points lower than that for April. Barley remains, 
however, decidedly the dearest of the three main cereals in 
comparison with pre-war prices. 
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Potatoes rose sharply between mid-April and mid-May, and 
although during the latter half of May a fall occurred, the 
average over the whole of the month, £14 5s. per ton, was 
£2 15s. per ton higher than in April, while the index number 
shows a rise of no less than 65 points on the month. In May 
last year potatoes were making only 72 per cent. of their 
pre-war value; thus, prices during the past month have been 
some four and a half times those realised last year. 

Hay has again increased in price to a slight extent, and 
since the normal course of prices at this season is slightly 
downward, the index number shows an appreciable advance. 
At the same time, prices are only very slightly above pre-war. 

Fat cattle were rather dearer in May than in ‘April, and as 
the advance was sharper than usually occurs at this season, 
the index number shows a slight recovery from the decline 
which had continued without previous interruption since the 
beginning of the year. Fat sheep are unchanged in price on the 
month, but the index number shows a substantial advance 
owing to a fall in the average price between April and May 
in the basic years. Fat pigs, especially porkers, have again 
fallen in price, and the index number has declined 8 points on 
the month. 

Store stock prices have followed much the same course as 
fat stock, cattle and sheep advancing and pigs declining. As 
more markets are released from the restrictions imposed by the 
outbreaks of foot-and-mouth disease, the average prices on 
which the index numbers for store stock are based become 
more representative of the trade of the whole country, but 
many markets are still closed and the figures relating to store 
stock should therefore be accepted with caution. 

Poultry shows a further advance, but eggs, although a shade 
dearer, have risen by less than is usual at this season, and 
the index number is consequently lower by 8 points. 

There was a_ slight reduction between April and May 
in the price paid to farmers for milk delivered to some northern 
and midland towns, and the average over all is now 114d.; 
the index number has fallen correspondingly, May milk prices 
being 50 per cent. above pre-war. Butter has also fallen con- 
siderably, and in spite of a normal seasonal fall, the index 
number has dropped 11 points, making a total fall of 81 points 
since February. Cheese, on the other hand, maintains its 
value, and the monthly average has remained practically 
unchanged throughout the year up to the present. 
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Index numbers of different commodities during recent 
months and in May, 1928, are shown below :— 


PERCENTAGE INCREASE AS COMPARED WITH THE AVERAGE PRICES RULING IN 
THE CORRESPONDING Monrus oF 1911-13. 


1923. 1924. 

Commodity. May. Jan. Feb. Mar. Apr. May. 
Wheat sit 37 34 44 46 38 38 
Barley vet 16 34 43 45 48 46 
AU sce or 42 38 41 ag 39 30 
Fat cattle... 53 56 54 52 49 51 
Fat sheep... 103 87 75 64 75 87 
Fat pigs a 72 43 34 33 3D 32 
Dairy cows ... 50 51 48 64 63 58 
Store cattle ... ot aden O 39 41 38 42 
Store sheep ... 98 91 89 85 84 96 
Store pigs... 126 63 50 45 42 36 
Eggs... ons 43 85 75 68 48 AQ) 
Poultry bes 77 60 52 59 70 87 
Milk ... aug 63 87 87 71 58 50 
Butter S58 40) 68 ie 63 51 40) 
Cheese aa 42 76 72 71 71 77 
Potatoes x? —28* 129 170 iio 154 a19 
ETS hae os ag 41 —1* —1* 1 W) 4 

* Decrease. 


It is of interest to note that the rise of 3 points this month 
is due to the abrupt rise in potato prices. Were it not for 
this rise, the general index number would have been un- 
changed on the month, or even fractionally lower. 


* * % * % & 


THE agreement of the Cumberland and Westmorland Com- 
mittee, which was due to expire on 7th June, has been 
extended to 11th November. The terms 
provide for the payment of skilled male 
workers at the rate of 37s. for customary 
hours (about 63 per week), and of other 
adult male workers at 30s. for a week of 54 hours in summer 
and 48 in winter. 

The Lancashire Committee’s agreement has been extended 
to 3lst October. The rates are:—Southern Area: Special 
class workers, 35s. for customary hours; other workers, 
32s. 6d. Northern Area: Special class workers, 87s. 6d. for 
customary hours; other workers, 85s. Hastern Area: Special 
class workers, 40s. for customary hours. 

* * * * * * 
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“COUNTY” AGRICULTURAL 
COMMITTEES AND AGRICULTURAL 
DEVELOPMENT. 


Tur Minister of Agriculture and Fisheries, the Rt. Hon. Noel 
Buxton, M.P., has had under consideration the question 
whether the Agricultural Committees of the County Councils ~ 
might not with advantage play a larger part in the agricul- ~ 
tural development of the country than has hitherto been the — 
case. ft 
The Agricultural Committees were established by the Ministry 
of Agriculture and Fisheries Act, 1919, on the recommendation 
of Lord Selborne’s Committee on Agricultural Policy, to 
administer the powers ef control of cultivation which were con- 
tained in the Corn Production Acts and to co-ordinate all the 
agricultural work for which the County Councils were responsible, 
such as the provision of small holdings, the local administration 


of the Diseases of Animals Acts, and, if the County Council so , 


decided, the responsibility for agricultural education. The Com- — 
mittees were also made the constituent bodies for the appoint- 


ment of a majority of the Councils of Agriculture for England 


and for Wales. 
Soon after the Agricultural Committees were first established 


an important part of the duties for which they were responsible — , 


came to an end by the repeal of the Corn Production Acts, and 
this has undoubtedly had a detrimental effect on the interests and — 
activities of the Committees, so much so that representations have — 
been made to the Ministry from several counties that in the — 
altered circumstances the Agricultural Committees.cannot be of 
any practical use and should be abolished. , 

This proposal, however, appears to the Minister to ignore — 
one of the main reasons for the establishment of these Com- 
mittees in a country which is so predominantly industrial as ours. 
No means should be neglected which may enlist the interest of 
the general population in agricultural problems and difficulties ; 
one way of attaining this end is to associate agriculture with — 
the sphere of local government and to set up an authority in 
each county on which agriculturists, in conjunction with members 
of other industries, can work together to promote agricultural — 
development in the interests of the whole community. It would — 
have been, and would now be, a great mistake if the recognised 
organisation of local government did not include a regularly con- 
stituted body competent and empowered to speak for agriculture 
in each county. 
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That consideration still holds good and justifies the main- 
tenance of the Agricultural Committees. Their abolition would, 
in the Minister’s view, be a retrograde step. The right course 
is to consider how they can be made of more service both to 
the industry of agriculture and to the nation as a whole. The 
fact that the compulsory powers for the control of farming, which 
were the subject of acute political controversy, have been repealed 
should make it more rather than less possible for the Committees 
to do useful work unaffected by party spirit or political bias. 
The position is that instead of the Committees being the police- 
men of agriculture, they must rely on the arts of persuasion, 
education and example. 

By these means it appears to the Minister that sere 18 
much useful work to be done. The varying conditions in different 
parts of the country require that the methods to be adopted 
should also vary, but the Minister hopes that the members of 
each Committee will regard themselves as collectively and 
individually responsible for agricultural development in their 
area, and will consider seriously and systematically what action 
they can take to promote it. 

It. is clear that no drastic measures which would arouse 
acute political controversy are practicable, and accordingly agri- 
culture must aim at the improvement both of men and of methods 
and the avoidance of waste if success is to be attained. For 
these purposes education in the broadest sense of the word will 
be the most effective agent. In counties where agricultural 
education is controlled by the Agricultural Committee, the task 
of making the best use of the existing educational facilities and 
of developing them where possible is one to which the Com- 
mittees should bend their best efforts. A sound foundation of 
agricultural education has been established, but much more use 
might be made of it by all classes of agriculturists. The expendi- 
ture on it is therefore much less fruitful than it ought to be. 
How many farmers avail themselves sufficiently of the practical 


advice and assistance that they can obtain from the Couniy 


Acricultural Organiser, from the Horticultural, Dairy or Poultry 
Officers, or from the Agricultural Colleges or the Advisory 
Officers attached to them? Again, how small in comparison with 
the total are the numbers of those who have even once paid a 
visit to one of the great Research Institutions, and how few 
there are comparatively who are taking full educational advantage 
of the valuable schemes for the improvement of livestock. The 
Ministry endeavours to make known these and other educational 
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facilities by leaflets and by its Journal; but members of Agricul- 
tural Committees responsible for ‘agricultural education might 
well consider whether they could not do more both collectively 
and individually to spread this knowledge. In particular, 
members of Agricultural Committees have a special responsibility 
for the statutory small holders and allotment holders who have 
been established under the Small Holdings and Allotment Acts. 
Tt is specially desirable in their case to see that all possible 
assistance is given to them by the Organisers and Instructors 
on the County Agricultural Staff, and it is suggested that the 
Small Holdings Sub-Committee should give special consideration 
to this question in consultation with the Committee responsible 
for agricultural education. 

It would be of enormous assistance if every Agricultural Com- 
mittee would do its utmost (as an official body where it controls 
agricultural education, as individuals where agricultural education 
is administered by another Committee) to bring home to every 


farmer in its county the opportunity and facilities provided - 
through the County Staffs and Agricultural Colleges and the 


Research Institutions. 
Another direction in which the Minister is of opinion that 
Agricultural Committees can render valuable service is by the 


promotion and encouragement of sound schemes for the improve- Ff 


ment of the facilities for marketing agricultural produce, whether 
by co-operative organisation, by transport developments, or by 
other means. The Ministry proposes to appoint a small staff to 


investigate marketing problems on the lines recommended by t 
the Linlithgow Committee, and it is hoped that their work will — 


be of considerable assistance in determining the directions in 
which reforms may be accomplished and better organisation 
secured. It is of the first importance, however, to obtain the 
co-operation of farmers themselves in attacking these problems, 
and the Agricultural Committees can do much by ventilating 
the subject and arousing interest in it. 


The Minister believes also that there would be great advan- — 


tage in a systematic effort to popularise and standardise British 
agricultural produce. Experience shows that nome produce is 
usually preferred by the industrial population who are prepared 


in many instances to pay higher prices for British than for 
imported produce if they can rely upon obtaining it in uniform 
grades and of first-rate quality. Much might be done in this — 
direction if arrangements could be made for organised bodies of 
farmers or smallholders to undertake to supply the needs of 
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organised bodies of consumers, such as the Industrial Co-opera- 
tive Societies. 

I'he influence of the Committee should also have a con- 
siderable effect in raising the general standard of farming and 
creating a sound public opinion as to the responsibilities which 
the occupation of land entails. It cannot be denied that there is 
@ growing tendency among certain sections of the industrial 
population to criticise adversely the manner in which some of 
the land of the country is being farmed, and the lack of business 
organisation in the industry. While such criticism is not in- 
frequently ill-formed and made with insufficient recognition of 
the farmer’s difficulties, it is a healthy sign that the towns should 
take an increasing interest in agricultural problems, and it 
makes it all the more important that all reasonable grounds for 
criticism should be removed in order that the danger of hasty 
or unwise action in the direction of control may be avoided. 
Committees might therefore undertake a survey of the agricul- 
tural conditions of their county, and make it their business to 
use wherever necessary the powers they possess to deal with 
injurious weeds under the Schedule to the Corn Production Acts 
(Repeal) Act, 1921, and also their power to grant on the applica- 
tion of a landlord a certificate under Section 12 of the Agricul- 
tural Holdings Act, 1928, in cases where tenants are not 
cultivating their holdings according to the rules of good 
husbandry. 

On the other hand, it is undeniable that the best farmers in 
this country are unsurpassed in any part of the world, and it 
is desirable that publicity should be given to specially successful 
enterprises of the most progressive and up-to-date farmers in 
their area. It would be a useful piece of work if the Agricultural 
Committee—either by themselves or, where necessary, in co- 
operation with the Education Committee—could arrange with 
such farmers for periodical visits to their farm, not only by other 
farmers and smallholders, but also by representatives of urban 
industries. 

Knough has been said to indicate in general terms some of 
the directions in which the Minister thinks that the Agricultural 
Committees can play a more active part in rural developments. 
The important thing in the Minister’s view is that the Com- 
mittees themselves should consider what methods are best 
adapted to their own localities, and should make suggestions 
as to the manner in which they can most profitably advance the 
cause of agricultural development. 
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The Minister has secured the provision of additional funds 
which should be sufficient to meet any additional expenses which 
may be incurred by Committees in the current financial year. 

Note.—A circular letter in the above sense was addressed by 
the Ministry to Local Authorities in England and Wales on 
5th June. 


* % % * * * 


MACHINERY ON THE FARM. 
H. G. Ricuarpson, M.A., B.Sce., 
Ministry of Agriculture. 


The Coming oi the Machine.—At the beginning of the 19th 
century there was no machinery upon the ordinary farm. The 


farmer’s implements, save in quite exceptional cases, were — 
limited to the plough, harrow, roller, and the hand tools with 


which he reaped, stacked, thrashed, hedged, ditched and drained. 
There were innovators who were not content with the traditional 


equipment and methods of the farm; but new devices were rarely — 
practical. The most marked progress had been in the design cf | 


the plough; it was found that the draught could be greatly 


reduced and great economies effected in horse and human labour, — 


and slowly the modern plough gained general acceptance. 


Even with horse and manual labour, however, there is scope for — 


creat mechanical development, and horse gears have in the past 


been used and occasionally still are used for such operations : 


as thrashing, mole draining and raising water: the drill, the 
reaper, the binder, the swath turner, the hay loader all show 
what can be performed mechanically with no other power than 
the horse. But for all that the great advance came, as it did 
in the manufacturing industry, with the application of steam; 
even the development of horse-propelled machines is largely due 
to the stimulus originally given to mechanical invention by 
steam. 
Power.—For heavy work animal power is unsatisfactory. In 
literature of a century ago may be seen proposals for such 
implements as draining ploughs which demanded a team of 
twelve horses; and although mole draining can actually be done 
and still is performed by horse tackle geared very low, the work 
js prodigiously slow. Two developments took place side by side: 
(1) the application to thrashing machines and barn machinery 
generally of the portable engine (largely superseded later for 
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thrashing by the traction engine), and (2) the application of cable 
engines to ploughing, draining and cultivating. With steam 
engines in these forms, power made a definite appearance on 
the farm. 

The internal combustion engine came later in the 19th century. 
In the ‘nineties the oil engine began to make its way on the farm. 
At first its uses were limited and it was only employed for such 
operations as grinding, chaffing, pulping and pumping. Attempis 
however, were being made to use engines as tractors for cultiva- 
tion. The Derby Digger was an ambitious attempt to supersede 
ploughing; but other inventions were based upon an endeavour 
to find a substitute for the horse. Both steam and internal 
combustion engines were used for the purpose; such pioneers 
as the Mann steam tractor and the Ivel and the Saunderson 
tractors are well known to middle-aged farmers. It was not, 
however, until the late war period that tractors came into any- 
like general use in this country. By that time they employed, 
with extremely few exceptions, an internal combustion engine, 
and they had reached a comparatively high level of efficiency, 
although since the designers were influenced by the developments 
in motor car construction a good deal had still to be learnt 
before tractors generally became well adapted to field conditions. 
Implements also required a good deal of modification before they 
became fitted to the different conditions of tractor draught. 
Many of the implements at first coupled up with the tractor were 
found to work unsatisfactorily, due not a little to the employment 
of implements designed for horse haulage. To many it was some- 
thing of a discovery that a different motive power demanded 
different tools, and the coming of the tractor has done more 
than anything else to stimulate inquiry into the design of agri- 
cultural implements. 

The popularity of the tractor during the war was due in part 
to the high price of horses and of their keep. When animals 
and foodstuffs both fell in price the popularity of the tractor 
waned. Moreover, the tractor was found by the average farmer 
to be far less satisfactory than it appeared to be on the demonstra- 
tion field; it seemed to be subject to frequent breakdowns and 
to require extensive and expensive repairs. Often these faults 
may have been in measure due to the tractor, for manufacturers 
had, as we have suggested, a great deal to learn in the way of 
design; but much of the trouble was due to the farmer or the 
farmer’s man, who neither understood the tractor nor took any 
reasonable steps to keep it in running order. Not infrequently 
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inefficiencies due to faults in the design of tractor implements 
were put down to the tractor. ‘The horse too was familiar; 
skilled men could be had for horses, but they had to be sought’ 
for the tractor. The tractor to-day is under a cloud. 


The Economies of Power.—What then is the use of power 
in farming? ‘The answer is supplied by the engines which 
drive the barn machinery and which every one regards with 
approval. Power enables operations to be performed which, if 
not otherwise absolutely impossible, could only be performed st 
the cost of excessive fatigue of animals or men; and it enables 
these operations to be performed much quicker. These are gains 
even if the unit cost is the same; they may be gains even if 
the unit cost is higher. A telegram is more expensive than 
the post, but it is cheap at the price. 

Many farmers have retained a light tractor for harvesting 
after discarding it for all other operations. In unit cost there is 
no appreciable gain over the horse in using a tractor to draw a 
single binder, but the saving of time is undeniable. The tractor 
moves at a greater speed and works continuously throughout 
the day up to any hour in the evening, while eight or nine 
hours or ten at the most of broken time is as much as a horse 
can reasonably be expected to give. Consequently with the 
tractor there is a much greater possibility of taking advantage 
of fine weather. There is a similar advantage in the use of 
the tractor for ploughing. No farmer needs to be taught that a 
gain in time makes all the difference in the world in the final 
return to the farm. That is one aspect of the machine. There 
is another aspect. Although there may have been no very precise 
knowledge of the cost and value of such operations as mole- ~ 
draining and sub-soiling, it has for very long been recognised 
that they might add very considerably to the fertility of a 
farm. But except where cable sets were occasionally employed, 
few farmers of the present generation have mole-drained or 
sub-soiled, probably because of the strain on the teams and the 
amount of time consumed. The tractor makes it possible for 
any farmer who so desires to sub-soil or to mole- drain. The 
tractor does not work upon so large a scale as the cable- 
engine, but, so far as can be judged, the work is equally 1 
effective, and a pound’s worth of tractor work may safely — 
be regarded as equal value to a pound’s worth of cable work 
—indeed it is argued that the small, comparatively shallow, 
moles that the tractor makes are more effective for the farmer's 
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purpose, at least in some svils. Be that as it may—for the 
settlement of such points may be left to scientific investigation 
by the Oxford Institute of Agricultural Engineering—both tractor 
and cable engine convey the lesson that power will perform at 
reasonable cost what horse labour, for all practical purposes, 
cannot do. | 

Power is the big man’s friend. Even the smallest tractor 
cannot be used to its utmost value on the small farm; the 
economies of power are seen on the large scale. The small 
man must too often work with what are practically the imple- 
ments of his forefathers; even a new drill is an expensive 
luxury for a small farmer to own. He needs to be content with 
a secondhand machine discarded by his bigger neighbour. An 
expenditure of twenty pounds-or so on a swath turner whieh 
ean be employed only during three or four days in the year is 
practically prohibitive and economically unjustifiable to the 
small man who at best wants it for a few hours. The small 
man may make a living, he may even thrive; left to himself, 
however, he: can get little benefit from machines or from power. 
But that is not the end of the story: a group of small men may 
constitute one big man, and may use all the resources of power 
and mechanism very nearly as well as the big man. 

The future of farming lies in the employment of power and 
machinery, and large scale production inevitably has very great 
advantages. The tractor enables any farmer with a moderate- 
sized farm to get nearly all the advantages that power can confer. 
He obtains the advantages of time saving and the ability to 
perform heavy operations; except on the stiffest land he is 
independent of outside contractors, for there are few soils that 
the tractor will not plough; there is no corn that it will not 
thrash with a modern thrashing machine. We have said so 
much of the tractor because it is typical of modern develop- 
ments in the application of power to the farm. We shall find 
space to say a little of other forms; but we may as well take 
the tractor as illustrating other aspects of the problem of 
machinery on the farm. 

Choice and Care.—Half the trouble with machinery arises 
from buying and using the wrong sort; the other half arises. 
from misuse. When tractors became popular it was not at all 
unusual for the farmer to buy and couple up unsuitable imple- 
ments. The selection of implements in the past has usually 


been largely based upon custom, which, on the whole and with 


an extremely limited range of types, worked well in eliminating 
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the obviously unsuitable. The reverse of the picture was seen — 
in the reluctance of many farmers and farm workers to take up — 
new implements and in their inability to form an independent — 
judgment on the merits of a new machine. ‘The ordinary — 
farmer confronted with a new machine was unable to be certain — 
whether it would perform a certain operation under known con- 
ditions with a minimum expenditure of power ; and if the machine 
failed he could not, as a rule, say why or where it failed. - There ~ 
has been a general inability to appreciate why a machine is 
designed in a certain way or the reasons underlying its several — 
parts. It has not been exceptional to find a ploughman discarding 
removable coulters and getting the smith to weld them in the 
old fashion; or a farmer stating that a tractor would not sub- — 
oil, when the trouble was the employment of a cumbrous ill- 
designed plough of enormous draught and a sub-soiling tine 
of eargantuan dimensions. 

But the relation of means to the end has been little appreciated 
in all that concerns farm machinery. An implement that is not — 
selected for the precise work it has to perform can only be right — 
by the merest chance; unfortunately exact knowledge is not 
easy to attain, and can only be gained by close and continued — 
observation or by scientific investigation. An excellent example — 
of the kind of knowledge that is required is afforded by the | 
investigations into potato-diggers at Leeds. which showed not i 
enly the relative advantages of different makes, but what is — 
even more important the advantages of different types embodying — 
different principles. Knowledge of the same kind is required 
with regard to such implements as the drill, for there is more 
than mere personal preference in a choice between disc, coulter 
or duckfoot,. between force-feed and cup-feed. Even more — 
important is exact knowledge of the use of the many types of 
plough; the problem is complicated because there is at present 
no certain criterion of good ploughing, the relation of ploughing 
to tilth and to crop being affected by a great many factors, — 
knowledge of which is at present far from complete. 

The farmer cannot wait for the accumulation of knowledge. — 
He must make up his mind how he wants a job done, and he- 
must endeavour to secure that the job will be performed as 
speedily as possible and with the least expenditure of power-- 
human, horse or mechanical. If he judges machinery by these 
principles and exercises his judgment, while keeping his eyes 
open for the results of scientific investigations into agricultural 
machinery, he will not go far wrong in his choice. © 
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Just as important as choice is the care of the machine. Every 
implement on the farm should be put away after use in such a 
state that it will be again ready for use whenever it is required. 
Kven such implements as the plough and the cultivator may 
have their natural life shortened by a half by leaving them in 
the open. . Weather will deteriorate anything made of iron or 
wood ; nor is deterioration the only loss. There are the losses of 
time and efficiency before the implement is working again 
properly. A plough with a rusty breast will scour clean, but 
while it is scouring, power is being lost and the job is being 
indifferently performed; no great trouble is involved in greasing 
a plough breast before putting it away. The more complicated 
the machine the greater the necessity for care; the results of 
neglecting a plough or a cultivator are not painfully obvious, 
but neglect of a mower, a binder or a tractor forces itself upon 
the attention. Too often, certainly in the case of the tractor, 
the matter settles itself by a general condemnation of inventor, 
designer and manufacturer, and a hasty scramble to put things 
right: under such treatment no machine can give reasonable 
satisfaction. Care when the machine is put away implies care 
when the machine is running. The simpler implements take 
care of themselves with a minimum of attention: but the more 
complicated machines require to be exactly adjusted to their task. 
_ Neglected lubrication, a dull set of knives, a wrong adjustment 
or alignment of the cutter bar will greatly reduce the efficiency 
of a mowing machine. Errors in lubrication and fuel are the 
most fruitful sources of trouble with the tractor. And the tractor 
provides a frequent example of another kind of want of care—— 
demanding of a machine a task beyond its capacity. 


The Large Machine.—In conclusion a word may be said of 
the larger types of machine which no ordinary farmer would 
own. The largest machines in ordinary use are steam cable sets, 
for the most part in the hands of contractors and large land- 
owners. On a smaller scale are internal combustion cable sets, 
and it may be that when in due course electricity is available 
_ on every farm cable work will be the normal system. Uniil 
that day arrives, the use of the cable system must necessarily 
be limited, although for a large area of land the great capacity 
and speed of a cable set as well as the economy in tractive effort 
—for unlike the tractor the cable engine does not have to propel 
itself and work at the same time—give it very definite advan- 


tages. No comparative data are available, but this seems 
BQ 
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obviously to be another instance of the advantage possessed by 
large scale production in the utilisation of power. 

Other machines with which this country has been made more 
or less familiar are those for cutting trenches for tile draining. 
In speed and efficiency they are superior to any manual labour, 
and none but the poorest paid labour could possibly compete in 
terms of money. The larger machines, such as the “‘ Buckeye,’ 
are not farmer’s tools : even a large landowner could hardly hope 
to keep one fully employed. But if field drainage is to be given 
proper attention in the future, machines such as these in the 
hands of contractors seem to be the most promising means at 
hand. Other machines, on the lines of the well-known 
‘‘ Revolt,’’ perform very creditable work in suitable conditions, 
and this type, which can be propelled by any ordinary tractor, 
is likely to be so improved in design as to make it more generally 
successful. On very large areas of land a machine of this type | 
will always be useful, and the price at which it can be manufac- 
tured does not make it impossible for the larger farmer to own 
one. But for the stiffest land and for deep cutting and exact work 
a heavier and more complicated machine is required; and the 
machine of the ‘‘ Buckeye ’’ type is in a class by itself. me 

Very little agricultural machinery is being bought to-day, and 
until there is more money in agriculture very little will be 
bought; but the ultimate success of agriculture will depend 
more upon the economies of power and the machine than upon ~ 
any other external aid. Just as in manufacturing industry, © 
the use of power will tend to larger scale production, to bigger 
economic units; but after all, that is what is really meant by © 
co-operation, the development of which will itself develop the 
use of power and machinery upon the farm. | 


* % * * * * 


ROTATION OF CROPS. 
iP 
Proressor R. G. Wuirz, M.S&c., 


University College of North Wales, Bangor. 


Most of the arable land of Great Britain is cultivated accord- 
ing to some regular and well recognised succession or 
‘rotation ’’ of crops, which experience has shown to be well 
suited to the local natural conditions and circumstances. In 
travelling through agricultural districts it is interesting to note 
how varied are the rotations followed, and to trace the way in 
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which the variations enable the farmer to take advantage of 
some special local circumstance or to overcome particular 
natural difficulties. 

While there can be no doubt as to the necessity of having on 
most farms a fairly definite rotation, it may be pointed out that 
the existence of a settled plan of cropping on, say, a four, five 
or six course, makes it difficult for the farmer to adapt his 
system of farming quickly to altered conditions, and is largely 
responsible for the traditional view as to the conservative habits 
of the agriculturist. None the less, it will be found that 
systems and rotations are continually changing to meet altered 
circumstances, but such changes are necessarily slow and not 
always apparent to the casual observer. A farmer is not in the 
position of a general merchant who can easily concentrate on a 
new line of goods and drop less profitable ones. He resembles 
more a self-contained industrial combination which, while 
searching for and testing new processes and markets, has to 


keep its existing plant fully employed, and to utilise all its 
varied raw material. 


Object of Rotations.—The following are the chief reasons 


_ for growing crops in a regular and definite sequence :— 


4 


' such as swedes, clover, beans, and to a less extent oats and 


- 


at 
A 


(1) It enables the land to be kept clean and in constant crop- 
ping with the minimum expense. 

(2) It provides food in suitable proportions for the stock of 
the farm, and enables the productivity of the soil to be main- 
tained without excessive expenditure on manures or feeding 
stuffs. 

(3) A well-arranged rotation enables the work of the farm to 
be well distributed over the year, and provides steady employ- 
ment for a whole-time staff. By alternating root crops with 
corn, a considerable saving of labour is effected, as the thorough 
cultivation given to the former enables the soil to be prepared 
easily and cheaply for the latter. 

_ (4) While some crops, e.g., wheat and mangolds, can, if 
necessary, be grown year after year on the same land, others, 


potatoes, if so grown, are likely to be seriously affected by 


_ special diseases and pests. Rotations are therefore arranged 
_ so that such crops do not occupy the same ground more fre- 
_ quently than is found by experience to be safe. 

__ (5) Corn crops, following other crops, make use of accumu- 


lated fertility and tend to leave the land more weedy than 


| 
} 


others, while rcot crops and potatoes are so cultivated and 
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manured that the fertility of the soil is increased and weeds are 
reduced. In other cases, as. for instance, with clover, beans, 
peas, etc., the crops actually enrich the soil by the nitrogen 
taken from the air and left behind in their roots. Therefore, 
the general frame-work of most modern rotations is an alterna- 
tion of corn crops with what may be called restorative crops, 
and as a rule corn crops occupy about half the cultivated area, 
the remaining half being divided between root crops and clover, 
or beans and peas. Old leases or agreements frequently con- 
tained a stipulation as to the proportion of roots and “* seeds,”’ 
thus preventing an excessive area of what were regarded as 
exhausting crops. Legislation now exists to zive the tenant 
fairly full freedom of cropping, subject to certain safeguards of 
the owner’s interests, and the proportions given above are fre- 
quently varied considerably, but the general arrangement 
indicated is usually a sound one. 


(6) Sheep play a very important part in British farming, and 
in most districts some of the crops included in the rotation are ° 
consumed by sheep on the field in which they are grown. For 
reasons, which need not be entered into here, sheep, more than 
any other kind of stock, benefit by change of ground; further- 
more, on certain kinds of soils the folding of sheep restores the 
fertility in a way which hardly any other kind of treatment can 
do. By having suitable rotations the various fields of the farm 
are folded in turn, and thus the sheep continually get fresh 
ground, and at the same time the productivity of all the arable 
fields on the farm is maintained. 


(7) In the absence of a definite rotation it would almost 
inevitably happen that the fields remote from the farm buildings — 
would be starved, while those conveniently situated near the 
homestead would receive an undue share of manure and of crops 
cultivated on restorative lines. It must be admitted that even 
with a rotation there is frequently a tendency in this direction, 
but matters would be much worse did not recognised rotations 
exist. 


(8) In a proper rotation one can take advantage of the fact — 
that crops differ in their manurial requirements. The most 
important mannre is farm-yard manure, which supplies all the 
three important ingredients, nitrogen, phosphates and potash. 
The erop to which it has been applied may have drawn more 
on one material than the others. and a suitably arranged rota- 
tion enables full use to be made of all the plant food supplied. 
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Chief Conditions which Determine Rotations and Systems 
of Farming.—(a) Climate, including rainfall, temperature— 
average and extremes—and exposure. 

Climate is in many ways the most important condition affect- 
ing rotations, and in particular raimfall is very often found to be 
the vital factor. Not only does it determine the character of the 
arable crops grown, but it affects the proportion of arable and 
erassland. Where the rainfall is high, as in most western dis- 
tricts, grass predominates, and arable crops are restricted 
mainly to oats and roots. In the drier eastern areas the pro- 
portion of arable land is much greater. Wheat and barley 
replace oats on many farms, while potatoes and a variety of 
other special crops are cultivated on a large scale in suitable 
situations. The following table, based on the 1914 statistics, 
compares five typical eastern counties with five western 
counties. 


PERCENTAGES OF ToTan AREA oF ARABLE AND GRASSLAND. 


Arable land 
(excluding em. 
Clover and Oats. othe Corn Potatoes. 
Rotation ORE 
Grasses) 
Eastern 
Kssex ... bsg ais 55.9 7.5 31.8 1.74 
Norfolk ‘2e0 5.5 a 58.8 (Pt 22.4 1.61 
PVOrKe LU. lvoe re he 53.6 12.6 23.8 Trt 
Berwick 3 he 42.8 Lb.7 11.5 1.57 
Forfar... 20 ae Boo 19.4 15,1 TB 
Western 
Devon ... ity ie 2615 i) 7.0 0.85 
Pembroke _ _ 19.2 8.8 6.2 0.70 
Anglesey aa % 18.1 11.6 1 1.28 
Cumberland ... <r 19.8 £22 0.4 1.40 
Wigtown - ... 8 2848 19:2 0.4 0.84 


In the first group the proportion of the land ploughed in any 
year is about 50 per cent., while in the western group the average 
is not much over 20 per cent. It cannot be said that soils 
and other conditions are exactly similar in the two groups, but 
there can be no doubt that the great differences between the 
two sets of figures are mainly the result of differences of rain- 
fall. As illustrating the importance of rainfall in determining 
agricultural practice, Sir John Russell, in a recent article,* 
described two soils, one from Anglesey with a rainfall of 
85 inches, the other from Suffolk with a rainfall of 28 inches. 
The former is rated as fairly good agricultural soil used for 
potatoes and carrots; the latter is waste land of absolutely no 


* See this Journal, May, 1924, p. 120. “Soil Improvement.”. 
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value, although, from the point of view of texture it.is slightly 
better than the former, which contains as much as 93 per cent. 
of coarse sand. On the other hand, a heavy loam soil might 
be regarded in a dry district as useful arable land but as unfit 
for cultivation in a wet area. 

Under lowland conditions differences of temperature are by 
no means so important as differences of rainfall, and the effect of 
temperature on agricultural practice is not nearly so great, 
except in the case of upland districts. At the same time, the 
effects of frost, summer heat, and amount of sunshine, are of 
considerable importance. For instance, mangolds are very 
rarely grown in Scotland on account of their susceptibility to 
damage by frost. Similarly, winter oats are not extensively 
grown north of the Humber. Early potatoes are cultivated in 
districts where there is known to be little or no danger of damage 
by spring frosts-—e.g., Cornwall, the Ayrshire coast, and other 
smaller coastal districts. Milling wheat and malting barley 
require more sunshine, and tolerate greater heat than spring 
oats, which prefer a cooler as well as a moister climate. The 
growing of special seed crops on a large scale can only be suc- 
cessfully practised where hot, dry summers enable them to be 
ripened and harvested in good condition. It is beyond the pro- 
vince of this article to discuss fruit and vegetable crops, but the 
distribution of these affords an interesting study in the effect of 
climate as well as soil on practice. | 

Reference may perhaps be made to the effect of exposure 
and liability to damage by gales. This is of vital importance in 
fruit culture, and even with ordinary farm crops a gale about 
harvest time may easily cause very serious damage to corn and — 
potatoes, and this helps to restrict the area of such crops in 
bleak situations. It need hardly be said that the effects of — 
chmate are not confined to the direct effect on the growth of the 
crops themselves. The risk of damage by unfavourable condi- — 
tions—particularly rain or frost—before the crop can be safely — 
harvested is an important consideration, and the earliness of 
harvesting and the customary time of sowing, both dependent 
on climate, directly affect the rotation. Where corn harvest is 
early and seed time for roots late, as in the south of England, 
there is an opportunity of cultivating catch crops, as is done in 
the Wiltshire and other rotations practised in the south of — 
England. 


(6) Soil, including general character, depth, fertility, slope, 
drainage, ete. 
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Even where the climate is suited to arable cultivation, soils, 
such as heavy clays and steep stony slopes, which can only be 
cultivated at great expense, tend to be laid down to grass, or at 
any rate to be cropped on a rotation including a temporary grass 
ley. Similarly, low-lying fields, or badly drained soils, are left 
in grass. Leaving out of account, however, such extreme cases, 
the various classes of soil are naturally suited to different crops. 
Such descriptions as ‘‘ wheat and bean land,’’ “‘ good sheep and 
barley soil,’’ convey more meaning to the farmer than a lengthy 
detailed description of the soil itself would do. Generally 
speaking, wheat, beans and bare fallow, with some mangolds, 
cabbages and red clover are characteristic of the clay soils. 
Potatoes, carrots and rye are the best crops for practically pure 
sands. Barley, swedes and turnips do best on fairly dry soils 
of medium texture. Oats flourish in soils containing a good 
deal of organic matter, and are the best of the corn crops for 
peat. Vetches, peas and leguminous crops, with the exception 
-of beans, are cultivated most extensively on chalky soils. 

(c) Accessibility and Facilities for Marketing Produce. 

This perhaps needs little comment, as it will be generally 
realised that a farmer who lives several miles from a station will 
naturally wish his produce to ‘‘ walk to market.’’ On the 
whole, in this country, accessibility is not so important a factor 
in determining the crops grown as suitability of soil and climate. 
If the latter are particularly fitted to a certain crop for which 
there is somewhere a good demand, transport difficulties will 
somehow be overcome. For instance. the Fen district is remote 
from big centres of population, but none the less it is one of the 
chief areas from which the potato supply of large towns through- 
out the south and midlands of England is drawn. Similarly a 
large raspberry growing industry has been developed in rather 
remote districts of Perthshire, while the London milk supply is 
drawn from a very wide area, including the south, west and 
north-west of England. | 

(d) Labour.—-The securing of sufficient or properly skilled 
labour often presents great difficulties when it is desired to 
adopt new systems, or to raise crops requiring special skill in 
handling, but it is rarely found that this is a permanent 
obstacle, except where it is desired to introduce in a thinly 
populated remote district some crop or method which demands 
a large supply of experienced labour for a short period only. 

(e) Fluctuations in market prices affect the proportion of 
crops grown from year to year, though the majority of farmers 
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wisely make such changes very cautiously, as they have to 
plan for some years ahead, and it by no means follows that a 
specially high price for one kind of farm produce will be obtain- 
able for two or more years in succession. Notorious examples. 
of this uncertainty are peas and potatoes. 

(f) Other circumstances of a more specialised character often 
have some effect. For instance, the existence of a hill grazing 
may make if necessary to devote the lowland cultivated area 
almost exclusively to the growth of winter food for the hill 
stock. The size of fields, nature of fences, water supply, etc., 
determine to a great extent whether temporary leys for grazing 
can be adopted. The presence of game, birds, rabbits, etce., 
may make it desirable to reduce the area of corn. On the other 
hand, the farmer himself may have a special liking for certain 
crops or systems of farming, which do not appeal to his: 
neighbours. | ) 

In the long run, however, climate. soil, markets, and prices. 
are the main factors which determine the rotation followed, — 
though other influences may result in temporary deviations 
from the general rule. At the same time, changing conditions, 
particularly those of prices and markets, make it necessary to 
introduce changes in cropping, and there is need for more rapid 
adjustment than commonly exists. Such need is, for instance, 
often clearly seen where local farmers in a remote district have 
failed to realise the possibilities opened up by the inrush of a 
Jarge population as the result of the establishment of large 
works, or the development of a seaside summer resort. A 
farmer coming to a new district usually sees ways in which 
greater efficiency and better results can be obtained, though, if 
he is wise, he will wait until he has gained a fairly thorough 
knowledge of local conditions before attempting to introduce 
crops and methods totally new to the district. The value of 
fresh blood and new methods can be seen in many parts of the 
country, but it will generally be found that the most successful 
innovators have proceeded at first with a great deal of caution, 
and have made it their business to understand thoroughly the 
old methods before departing far from them. 


(To be concluded.) 
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THE PHYTOPATHOLOGICAL SERVICE 
OF ENGLAND AND WALES. 


J. C. F. Fryer, M.A., and G. H. Peruyripce, M.A., Ph.D., 
Pathological Laboratory, Ministry of Agriculture and Fisheries. 


In most of the civilised countries of the world there now exist 
more or less completely organised services, under Government 
auspices, for dealing with the diseases and pests of cultivated 
plants and crops. Such phytopathological services vary to some 
extent in character and mode of operation in the different 
countries, and a summarised account of those then existing was 
published by the International Institute of Agriculture in Rome 
ten years ago.* Since that time, so far as England and Wales 
are concerned, there have been considerable developments, and 
the account given in that publication no apes reflects accurately 
the condition of affairs. 

The present time, when visitors from all parts of the Empire, 
many of whom have interests in agriculture and horticulture, 
are coming to this country for the purpose of seeing the British 
Empire Exhibition, seems to be opportune for presenting a fresh 
survey of the present state of our official phytopathological 
activities, and this article is intended to present a résumé of 
the various phases of work carried out directly or indirectly by 
the Government with the object of controlling the damage caused 
by plant pests and diseases in England and Wales. 

These activities cover many fields of work. They deal with 
the pri:~ y function of identifying organisms which cause 
damage to crops, with fundamental research on entomological 
and mycological problems, with investigations as to the means 
of control which can be adopted in practice, and also with the 
formulation and administration of Acts and Orders designed to 
prevent the introduction of pests and diseases from abroad 
and to restrict the spread of those which are indigenous or 
established here. 


Origin and Development of the Service.—Whilst there is no 
need to trace the development of the service in any considerable 
detail, nevertheless, the present state of affairs will be more 
easily understood if some account of its origin be given. About 
the year 1877 the country became seriously alarmed at the 
possibility of the introduction of the Colorado Potato Beetle into 


% « Te Service de Protection des Plantes dans les divers Pays.” Ile Edition. 
Rome. Imprimerie de l'Institut International d’Agriculture, 1914. 
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Britain—an alarm which was intensified by the knowledge of 
the disastrous results which had occurred on the European 
continent consequent on the appearance of the American Vine 
Phylloxera a good many years earlier. As a result, the Privy 
Council was empowered by Parliament to issue such Orders as 
were necessary both to keep out the Colorado Beetle and to deal 
effectively with incipient colonies of this pest should any make 
their appearance. No special staff of inspectors or other officers 
was created for the purposes of the Act,* but its administration 
was left to the ordinary civil authorities of the country. In 1889 
the powers of the Privy Council in regard to this Act were 
transferred to the Board of Agriculture, but this appears to have 
brought about little or no change from the standpoint of phyto- 
pathology. . j 

The next landmark is the Act of 1907+ which enlarged the 
Board’s powers and enabled it to deal not solely with the 
Colorado Beetle but also with all insects, fungi and other pests 
which may attack any crops, trees and bushes. This Act, like 
its predecessor, also appears to have had its origin in a wave 
of alarm, caused on this occasion partly by the discovery of 
the presence in Britain of the very serious American Gooseberry 
Mildew, from which the country had hitherto been absolutely 
free, and partly by fear of the possible introduction of the San 
José Scale insect which was doing so much damage to fruit 
trees in the United States. 

Research and Advisory Work.—At this point it is necessary 
to digress a little from legal and administrative matters and to 
go back a year or two in order to trace the beginnings of a 
definite system of research and advisory (extension) work in 
connection with plant pests and diseases. Apart from Sir Charles 
Whitehead, who devoted much time to insect pests when Chief 
Scientific Adviser to the Agricultural Department of the Privy 
Council (and later to the Board of Agriculture), there was no 
whole-time entomologist or mycologist on the staff of the Privy 
Council or the Board. Noteworthy during the period, however, 
are the names of Mr. F. V. Theobald, Dr. R. Stewart MacDougall 
(entomologists), and the late Mr. G. Massee, of Kew (mycologist), 
who acted either directly or through their Departments as. 
advisers to the Board. Special mention must also be made: of. 
Miss Ormerod, who, as Consulting Entomologist. to the Royal, 


* “An Act for preventing the introduction and spreading of Insects: 
- destructive to Crops.” 40 and 41 Vict., Ch. 68, 14th August, 1877. - 
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~ + “An Act to extend the Destructive Insects Act, 1877, to all ‘Pests. 
destructive to Crops, Trees and Bushes.” 7 Edw. VII, Ch. 4, 4th July,1907. 
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Agricultural Society, followed John Curtis as a pioneer in 
economic entomology in England. ‘These scientific workers all 
did magnificent work on behalf of agriculture and horticulture, 
but they cannot be claimed as having been members of any 
official phytopathological service. 

In 1909 and 1910 considerable progress was made as a, result 
of the passing of the Development and Road Improvement Funds 
Act, 1909, which inter alia, provided resources for a definite 
scheme of research, investigation and advisory work in agricul- 
tural and horticultural plant pathology. Without exceeding the 
limits of the present article, it would be impossible to give any 
comprehensive account of the developments which have been pos- 
sible through the agency of this Act, but it may be stated that, as 
a matter of policy, it was decided that the funds rendered available 
should be expended in the main (a) on subsidising existing scien- 
tific institutions in order to enable them to undertake research 
in one or more of the component subjects of agricultural science ; 
and (b) on the subsidising of the same or other similar institu- 
tions in order to develop local investigation and advisory work 
within definite areas or ‘‘ provinces.’’ Under this scheme 
scientific workers were, therefore, attached to the staffs of — 
research or teaching institutions (universities and agricultural 
colleges), and they became ordinary members of such staffs and 
not Government officials. 

So far as fundamental research is concerned, two institutes 
were at first created to deal with plant pests and diseases, viz., 
one of Agricultural Entomology at Manchester University and 
one of Plant Pathology at the Royal Botanic Gardens, Kew.* 
A third institute, dealing with Agricultural Helminthology, was. 
also established at Birmingham University. As regards local 
investigation and advisory work, the colleges and institutions 
concerned were left practically free to appoint specialists in those 
branches of agricultural science in which it was considered the 
existing staffs required strengthening. From the outset, how- 
ever, there was a tendency to appoint entomologists and mycolo- 
gists, partly because these subjects were not already well repre- 
sented, but perhaps chiefly because applications received from 
farmers and fruit growers for advice were so frequently con- 
cerned with phytopathological questions. 

Tn consequence of the passing of the Destructive Insects and 
Pests Act, 1907, and while the organisation under the Develop- 
ment Fund was taking shape (1909-1914), a significant move had 


* These two institutions have now been combined and transferred to the- 
Rothamsted Experimental Station. 
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been made by the Board of Agriculture in the creation of a 
staff of inspectors specially set apart for the administration of 
the Acts dealing with plant pests, and also in the appointment 
of an entomologist as a permanent member of the headquarters 
staff of the Board. The local authorities also appointed in- 
spectors to administer the Orders issued by the Board under the 
Acts, but in 1914 the entire administration of the Orders was 
taken over by the Board. 

Immediately before the outbreak of the War in 1914, there- 
fore, there were two organisations engaged, or destined to be 
engaged, in the fight against plant pests and diseases—a small 
body of Government officials under the Board of Agriculture, 
whose main duties were to administer the Destructive Insects 
and Pests Acts, and another body of scientific workers paid 
from Government funds, but not Government officials, who were 
appointed to conduct research, investigation and advisory work 
throughout the country. The existing phytopathological service, 
which may be taken as including both organisations, thus had 
a dual origin, and this has resulted in its separate parts remain- 
ing, from the administrative point of view, distinct. 

At this point, however, the historical aspect of affairs may 
be left, since the nucleus of the present service has now been 
traced and subsequent developments have consisted essentially 
in natural growth along already settled lines. 

subsequent Development and Present Position.—The four 
years of the War, succeeded by the difficult period of post-war 
reconstruction, naturally impeded the growth of the phytopatho- 
logical service to some extent, but in spite of fluctuations and 
changes in personnel, the scheme worked out by 1914 has per- 
sisted and has governed all subsequent development. The 
Service to-day, therefore, still consists of two main sections* :— 

A.—The official section attached to and controlled directly by 
the Ministry of Agriculture (previously the Board of 
Agriculture). 

B.-—The non-official section distributed through the various 
Universities, Agricultural Colleges and Research Institutes of 
the country, financial provision for which comes from Govern- 
ment funds, but which is free from the detailed instructions of 
the Ministry, and subject only to a certain amount of supervision 
to ensure efficiency. 


_* The pests and diseases of forest trees for timber production are dealt 
sie 8 the Forestry Commission, an organisation not described in the present 
article. 
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Each of these sections is sub-divided into certain definite units, 
and before attempting to explain how the whole field of work is 
thus covered, it may be well to indicate the composition of these 
units. 

(a) Official Section.—This is divided into three units :— 

(1) The Pathological Laboratory at Harpenden, which has a 
small entomological and mycological staff; 

(2) An administrative unit, forming an integral part of the 
Horticulture Division of the Ministry in London ; 

(3) The Ministry’s Inspectorate, about 80 members of which 
have special qualifications in regard to plant pests and diseases, 
although these officers are not exclusively employed on such 
matters. 

(b) The Non-Official Side.—This consists of :— 

(1) The Phytopathological Research Institute attached to the 
Rothamsted Experimental Station at Harpenden, and also 
scientific workers attached to such specialised research stations 
as the Long Ashton Fruit Station, Bristol; the Imperial College 
of Science, London; the Fruit Station at East Malling; the Lea 
Valley Station, Cheshunt (Glasshouse crops); and the Depart- 
ment of Helminthology of the London School of Tropical 
Medicine ; | 

(2) The corps of advisers, consisting of an entomologist and 
mycologist in each agricultural province, fourteen in number. 

The Government grants in aid of the work detailed under (b) 
(1) and (2) above are administered by the Research Branch of 
the Ministry of Agriculture. 

At the end of this paper further details will be found as to the 
present personnel of the service, the areas covered by the various 
advisers, ete., but in order to understand the general working 
of the system, the above information will probably prove 
sufficient. In dealing with this aspect of the subject, however, 
some indication of the field that has to be covered must 
be given. In the practical control of any plant pest or disease 
the following stages have to be dealt with by one working unit 
or other, viz., diagnosis, research on fundamentals, investigation 
and trial of probable practical measures of control, and the 
rendering of the last-named available to the industry. In addi- 
tion there must be some general intelligence system to record 
both the geographical distribution of pests and diseases and also 
their relative importance. Finally, legislation must be adminis- 
tered in order to check the introduction of pests and diseases, 
and, under certain conditions, to curtail the spread of such as 
are already present in the country. 
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This field of work is divided among the different parts of the 
service approximately as follows :— 

The advisers diagnose troubles on behalf of the farmers and 
growers within their respective provinces. They carry out experi- 
ments on the practical control of pests of local importance and 
render the results of their work available to the industry, being 
assisted in this by members of the county educational staff, such 
as the county agricultural organisers and the horticultural 
superintendents*—-who might, indeed, quite properly be regarded 
as having a definite place in the Phytopathological Service. 

Research into fundamentals—e.g., the physiological action of 
insecticides, the nature of immunity and resistance to disease, 
etc., etc., is carried out by the scientific workers stationed at the 
Research Institutes at Rothamsted, East Malling, Long Ashton, 
Lea Valley, the Imperial College of Science and elsewhere. 

The Ministry’s Pathological Laboratory at Harpenden has as 
its main function the provision of a scientific basis for the Orders 
issued under the Destructive Insects and Pests Acts and for - 
all other special work required in connection with legislation 
of this type. Jt is also in charge of the intelligence system, that 
is the collection and distribution of information in regard to the 
spread and depredations of pests and diseases. Apart from this, 
however, this laboratory is at present very largely the ‘‘ maid — 
of all work ’’ of the service, sharing to some extent both in in- — 
vestigation and advisory work, the former usually in co-operation 
with workers in other branches and the latter by such means as 
the preparation of leaflets and exhibits at shows. Finally, it has 
obviously to act as the co-ordinating centre for the whole 
service. 

The practical work of administering existing legislation with 
regard to pests and disease, is carried out in the field by the 
inspectorate, and at headquarters by the Horticulture Division 
of the Ministry. These two groups also carry out, in co-opera- 
tion with the laboratory at Harpenden, the very extensive work 
required in the necessary inspection and issue of certificates of 
health for consignments of plants going abroad. In the same 
way the control of plants imported into the country is pro- 
vided for. | : 

Each part of the service has, its own sphere of operations in 
which it carries out its own independent routine work, but at 

* These officers are employed and controlled by the various County — 


Councils, the cost being borne in part by the county and in part by the 
Ministry of Agriculture. 
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the same time co-operation is continuous between the various 
branches of the service in dealing with both large and small 
problems. As important as, or second only in importance to 
such co-operation is similar co-operation between the officers 
representing the various sciences, since not only ean an entomolo- 
gist when in difficulty consult a mycologist, but also in prac- 
tically every institute or station chemists, physicists and other 
specialists are available who can be, and indeed are, drawn into 
the net of the phytopathological service when required. It is 
thus possible to avoid one danger which may threaten a scientitic 
service, viz., that of working in a watertight compartment, 


The field of work is thus covered by a service which, though 


not under unified control-and in consequence rather loose in its 
organisation, yet nevertheless works as a whole, and should 
prove capable of developing in future in any direction which 
circumstances may prove necessary. It must not be thought, 
however, that an official phytopathological service can provide 
all that the country requires—any more than the veterinary 
section of the Ministry and the various departments engaged in 
veterinary research can do all that is needed in connection with 
diseases of animals. 

Plant diseases and pests cause losses comparable with those 
which result irom animal pests and diseases, and similarly they 
require not only an official service but also a profession of 
workers like the veterinary profession. Even at present there 
are signs of the development of such a profession in the appoint- 
ment of entomologists and mycologists by agricultural firms to 
investigate special problems. Further development along these 
lines may be expected in any branch of the industry in which 
the capital per acre involved is large and the profit in propor- 
tion, and also in cases where very large acreages are in the hands 
of single persons or firms. A considerable increase in the num- 
ber of private practitioners, however, can scarcely be expected 
under present-day economic conditions, and it is probable that 
for many years to come the greater part of the work of pest 
and disease control will have to be carried on by the official 
service. 

The role of a prophet is, admittedly, a dangerous one, but in 
concluding these notes it may not be injudicious to take a little 
risk and look to the possible future of the service. The develop- 
ment of the research institutes appears likely to proceed without 
much fundamental change either in their work or in their posi- 
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tion in the general scheme. The advisers, however, may in due 
time perhaps prove to have filled a stage in evolution rather 
than to have become a permanent institution. At present the 
range of knowledge required in an adviser is somewhat encyclo- 
pedic, and just as the old-time naturalist has been succeeded by 
the more specialised biologist of to-day, so it seems likely that 
the adviser may need. to restrict his scope in certain directions, 
if he is to become and remain efficient in any. As the county 
councils’ educational staffs develop they may prove able to take 
over more and more of the advisory side of the adviser’s work, 
freeing the advisers themselves to an increasing degree for in- 
vestigation—probably on certain defined ranges of crops. The 
adviser’s field of work will perhaps not be determined so much 
by geographical or political boundaries as by the location of the 
particular type of crop on the diseases of which he has specialised, 
and such areas will be determined largely by the climatic and 
soil factors which operate in crop production. He will then be 
in a position not only to be expert in his own science, but also 
to be familiar with every aspect and detail of the cultivation of 
the particular crop or crops, the pests or diseases of which he 
investigates—a knowledge which is essential if really practical 
results are to be obtained. 

With the purely official side of the service, it would not be 
proper for the writers of this article to deal—even in the réle of 
prophets. It may, however, quite safely be anticipated that with 
the developments in communication between one part of the 
world and another, the problem of the introduction of foreign 
pests and diseases must become one of increasing importance; 
that Governments will more frequently be confronted with 
epidemics of diseases, comparable to the American Gooseberry 
Mildew in England and pests such as the Gipsy Moth in the 
U.S.A., than in the past, and that in consequence more work 
will be thrown upon the official section of the service. The task 
of workers in this section will be greatly lightened if the present 
tendency for co-operation between the official services of all 
countries should increase, since in this way it may be possible 
to deal with the problem not only by mere restrictions but also 
by developing nature’s own methods of controlling pests and 
diseases before they have time to become epidemic. 
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Ministry of Agriculture and Fisheries. 
Pathological Laboratory, Harpenden, J.C. F. Fryer, Director 
. (Entomologist). 
G. H. Pethybridge, Mycologist. 
R. Stenton, Assistant Entomolo- 
ist. 
(Vacant) Assistant Mycologist. 


| Research Institutes at which Phytopathological work is 


undertaken. 
1. Rothamsted Experimental Station, A. D. Imms, 
Harpenden. J. Davidson, 


H. M. Morris, 
D. M. T. Morland, 
Entomologists, 
W. B. Brierley, 
J. Henderson Smith, 
Miss M. D. Glynne, Mycologists, 
Mrs. B. M. Roach, Algologist. 
2. Imperial College of Science, South 
Kensington, London, 


3, University of Bristol Agriculturaland A. H. Lees, Entomologist. 
Horticultural Research Station, Long 4H. Britton-Jones, Mycologist, 
Ashton, Bristol. 


4, East Malling Fruit Station. H. Wormald, Mycologist. 


5. Lee Valley Research Station. W .Bewley, Mycologist (Director). 
C. R. Speyer, Entomologist. 


London School of Tropical Medicine (Vacant) Helminthologist. 
(Department of Helminthology ). 


List of Advisory Centres, Counties served and Advisers in 
Hntomology and Mycology. 


1, Armstrong College, Northumberland. 
Newcastle-on-Tyne, Durham. 
Cumberland. 
Westmorland. 
Rh. A. Harper Gray, Entomologist. IF. E. Smith, Mycologist. 
2, Leeds University Yorkshire. 
T. H. Taylor, Entomologist. W. A. Millard, Mycologist. 
3. Midland College, Lindsey, Lincs, 
Sutton Bonington, Nottinghamshire. 
Loughborough, Derbyshire. 
Leicester, Leicestershire, 
Rutland. 
A. Roebuck, Entomologist. H. H. Stirrup, Mycologist. 
4, Cambridge University. Holland and Kesteven, Lincs. 
Soke of Peterborough. 
Isle of Ely. 
Norfolk. 
Huntingdonshire, 
Bedfordshire. 
Cambridgeshire. 
Suffolk. 
Essex, 


Hertfordshire. 
F, R, Petherbridge, Plant Pathologist. W. A. R. Dillon- Weston, Assistant. 
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5. S.E. Agricultural College, 
Wye, Kent. 


F. V. Theobald, Entomologist. 


6. University College, 
Reading. 


F. O. Mosley, Entomologist. 


7. Oxford University... 


N. Cunliffe, Entomologist. 


8. Seale Hayne College, 
Newton Abbot. 


W. i. H. Hodson, Entomologist. 


9. Bristol University. 


L. N. Staniland, Entomologist. 


10. Harper Adams College, 
Newport, Salop. 


S. G. Jary, Entomologist. 


11. Manchester University. 


K. M. Smith, Entomologist. 
12. University College of Wales, 


Aberystwyth. 


he. Wi. Jenkins, Entomologist. 
13. University College of S. Wales and 


Monmouth, Cardiff. 


H. W. Thompson, Entomologist. 
14. University College of N. Wales, 


Bangor. 


C. L. Walton, Entomologist. 
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London. 
Kent. 
Surrey. 
Sussex. 


E. 8S. Salmon, Mycologist. 


Buckinghamshire. 
Middlesex. 
Berkshire. 


-Hampshire and Isle of Wight. 
Dorset. 


W. Buddin, Mycologist. 


Northamptonshire,* 
Oxfordshire. 


R. Woodward, Mycologist. 


Devonshire. 
Cornwall. 


A. Beaumont, Mycologist. 


Herefordshire. 


Worcestershire. 
Gloucestershire. 
Wiltshire. 


Somerset. 
Rk. Nattrass, Mycologist. 


Shropshire. 
Staffordshire. 
Warwickshire. 


N, Preston, Mycologist. 


Lancashire. 
Cheshire. 


EK. Holmes Smith, Mycologist. 


Merionetb. 
Montgomery. 
Cardigan. 
Radnor. 
Brecknock. 
Carmarthen. 
Pembroke. 


D. W. Davies, ciaciie 


Glamorgan. 
Monmouth. 


J. Rees, Mycologist. 


Anglesey. 
Carnarvon. 
Denbigh. 
Flint. 


T. Whitehead, Mycologist. 


* The inclusion of port ham pros Du with the Oxford provinge is at presen 


under consideration. 
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DAIRY FARM BUILDINGS, FITTINGS 
AND EQUIPMENT: THEIR RELATION 
TO CLEAN MILK PRODUCTION. 


A..T. R. Marticr, B.Sc., | 
National Institute for Research in Dairying, Reading. 


THe snecess which has attended the clean milk competitions 
promoted by county and other authorities and supported by the 
Ministry of Agriculture, has resulted in an increasing apprecia- 
tion amongst dairy farmers of the necessity for more hygienic 
methods in the production and handling of milk at the farm. 

It has been shown conclusively that success in clean milk pro- 
duction rests largely upon the quality of the labour employed 
and the method practised. These, however, are not the 
only considerations, since it is certain that good buildings 
and well-chosen equipment render material assistance in the 
production of milk of the highest purity. Dark, ill-ventilated 
and insanitary cowsheds, for instance, are largely responsible for 
the spread of respiratory and udder diseases amongst housed 
cattle, which are deprived of the known benefits of fresh air 
and sunlight in destroying disease-producing and _ other 
organisms. The proper housing of the animals is of particular 
importance in those districts where climatie conditions compel 
stall feeding for many months of the year. Further, the amount 
of time and labour which must be expended in keeping the build- 
ings and cattle clean is very largely reduced in well-designed 
and equipped bvres. 

Not the least point of importance is the psychological effect 
upon the workers who, serving under insanitary conditions, can 
hardly be expected to give of their best. 

The great majority of dairy farmers and landlords will be 
concerned not with the erection of entirely new buildings, but 
with the improvement of those which exist. This article 1s, 
therefore, designed to apply chiefly to the latter. 

The Cowshed: Ventilation.—lt becomes abundantly evident 
in making inspections of existing cowsheds that ventilation has 
not in the past been a prime consideration in their construction. 
There is still! a widespread prejudice in favour of a system, or 
lack of system, of ventilation, which allows the farmer to keep 
his cows ‘‘ warm.’’ Although it is certainly very undesirable 
that cows shall be exposed to dranghts, the prevalent idea that 
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the milk yield of the animals is increased in proportion to in- 
creases in temperature has been shown to be a fallacy. 

Elaborate systems of ventilation which depend for their 
efficiency upon constant adjustments of inlets and outlets are 
hardly likely to be successful. Efficient ventilation can be 
secured by the correct disposal of windows of the right type, 
which also serve to admit the light which is so necessary and 
so often absent. Those windows which are hinged at the bottom 
and open inwards are desirable, since they supply abundant fresh 
air and do not allow draughts to reach the cows. The old 
system of air bricks under the eaves is excellent. The raising 
of the ridge tiles at intervals provides an effective outlet for foul 
air in the absence of an extraction cowl. 

Although the American system of housing stock and all the 
fodder under one roof does not recommend itself to English 
practice, many cowsheds have a loft above. In these cases it is 
often necessary to provide an air shaft with an extraction cowl 
to the apex of the roof. 

Aw Space.—It is not possible to dismiss the question of 
ventilation without a reference to air space. In spite of the fact 
that an efficient ventilating system can be made to remedy defects 
of air space, it is desirable that in making alterations to cow- 
sheds every endeavour should be made to approach the minimum 
of 600 cubic feet per cow for large animals and 500 cubic feet 
for small ones. In considering air space the question of floor 
area 1s important, since height above 14 ft. is of little use. It 
is often wise when making internal alterations to sacrifice the 
use of an existing stall to considerations of air space. __ 

Light.—Abundant light is essential and cannot be too freely 
provided. The position of windows should be so arranged that 
plenty of light falls on the hindquarters of the cows. The con- 
struction of the walls behind the cows sometimes restricts the 
amount of window space, and in these cases, when there is no 
loft above, existing tiles may be replaced by patches of Bridg- 
water glass tiles. very effort should be made to provide at 
least three square feet of window space per cow. 

Artificial Light—The great majority of farms have not the 
advantage of a public lighting service, and the provision of good 
artificial light has been a matter of some difficulty. The old 
type of hurricane lamp is not adequate and requires constant 
attention. Incandescent petrol vapour lamps, which are 
economical and give ample light, are now specially made for 
use on farms. 
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Floors, Walls and Roofs.—-In making interior alterations to 
the cowshed, the question of ease in cleaning must be kept in 
mind. Unnecessary angles and corners should be avoided and 
smooth, plain surfaces aimed at. ‘The use of cement concrete 
has solved this difficulty on a large number of farms. It is 
relatively cheap, easily laid and durable. Practically any exist- 
ing floor may be greatly improved by laying concrete to a depth 
of 6 to 7 in. 

The practical farmer will probably question the wisdom of 
the use of concrete for cow stalls, on the ground that it is cold, 
and liable to eause udder chills. The objection is, however, not 
borne out in practice, since the amount of udder trouble on the 
large number of farms where concrete .has been used and where 
clean milking is practised is undoubtedly less than under ordinary 
circumstances. 

Walls.—Rough stone or brick walls can also be covered with 
a thin layer of cement, which greatly facilitates cleaning and 
prevents the accumulation of dust. Even wooden walls can be 
faced on the inside with cement to a height of about 4 ft. 6 in. 
The remainder of the walls as well as the roof can be kept in a 
sanitary condition by the frequent use of the lime wash spray. 
This latter is a cheap and effective way of disinfecting and keep- 
ing the sheds clean, and its use should be encouraged to the 
fullest extent. 

Standings.—The dimensions and fittings of the standings are 
amongst the things which have the most important and direct 
bearing on the quality of the milk produced, and much un- 
necessary expenditure has resulted from failure to grasp the 
fact that raised standings are provided solely for the purpose 
of keeping the cows clean. In order that this may be done, the 
length of the standing from the edge of the manger to the edge 
of the gutter must not be more than 5 ft. or 5 ft. 6 in. for large 
cows like Shorthorns and Friesians and 4 ft. 6 in. or 5 ft. 3 in. for 
smaller cows like Jerseys, depending in each case on the types 
of neck fastening adopted. 

That the comfort of the animals may not be sacrificed in a 
space apparently so short, it is essential that the manger shall 
be of the right construction. The height in front must not 
be greater than 12 in., and the width neither Jess than 2 ft. 6 in. 
nor more than 8 ft. The former width is necessary in order 
that the cow may rest her head on the manger, but it must 
obviously not be so great as to allow the cow to step forward 
and so foul the standing. In sheds where there is a double row 
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of cows head to head, or where there is a feeding passage, it is 
often necessary and important to provide a-rail behind the 
mangers to keep the cows back. Existing mangers may usually 
be made to conform to this plan by dropping them to the floor 
level. Glazed half-pipes make very good mangers when set in 
concrete. 

When making new mangers it is important to provide drainage 
for flushing them at intervals with water. Mangers may be made 
in concrete for each cow separately, or one long manger may 
be provided with spécial galvanised iron partitions, which can 
be swung out of the way when cleaning. 

Height of Standings.—Much of the usefulness of raised stand- 
ings is lost unless they are sufficiently high, and 10 in. should 
be regarded as a minimum from the bottom of the dung channel 
to the level of the standing. Any less depth of gutter than 
this is very liable to prove inadequate for keeping the cows free 
from their excreta. There should always be a fall of about 1 in. 
from the manger to the gutter. The smooth surface of the 
standing should be provided with shallow herringbone grooves 
which encourage drainage and give a foothold for the cows. 

Width of Gutter.—The depth of the gutter in front must be 
10 in. and 4 in. at the back, so that splashes may be arrested. 
To carry off the liquid part of the excreta the writer considers 
that a groove should be provided at the shallow side to which 
there should be a slight fall from the deeper side. 

No gutter should be less than 18 in. wide and 24 in. is prefer- 
able. This width allows of the free use of brush and shovel 
in cleaning and encourages cows to step into it instead of attempt- 
ing to step over, at the risk of slipping on the edge of the 
standing. 

Total Length of the Stall.—The total length of each stall works 
out at from 7 ft. 6 in. to 8 ft., from the back of the manger 
to the edge of the gutter. Any attempt to lengthen the stand- 
ings to more than 5 ft. 6 in., must result in failure to keep the 
cows clean. Width of manger, on which the cow’s comfort. so 


largely depends, should not be sacrificed to the width of the . 


passages behind or in front of the cow. 


Partitions.—Where space permits it is better that cows should: 


stand separately rather than in pairs or in one unbroken row. 
Tn double stalls one animal is very liable to foul the bed of the 
other, and injuries to the udder are not infrequently caused by 
one cow treading on its neighbour. Wooden partitions are not 


desirable, and may be replaced economically by modern sanitary 


tubular fittings; these are durable and relatively inexpensive. 


ve 
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Methods of Tethering.—It is a matter of some difficulty so to 
tether the cows that they have sufficient freedom for comfort 
and yet are prevented from stepping forwards and fouling the 
standing, or backwards, and slipping into the gutter. 

Perhaps the most effective method is the use of the galvanised 
iron stanchions lined with wood, which are supplied by English 
and Canadian firms. These give relative freedom of movement 
but do not allow the cows to step backwards or forwards. 
They have the additional advantage of being easily opened 
and closed, so that the time lost in securing the cows 
for milking is reduced to a minimum. Further, some types can 
be so adjusted that a stall of standard length can be made to 
accommodate cows of different lengths. This alignment device 
is very useful with a herd of cattle of different sizes. 


Water Supply, Drainage and Disposal of Manure.—An 
abundant supply of water laid on to the cowsheds is both an 
advantage and a necessity, since a considerable -quantity of 
water is needed for washing the sheds and the cows. 

A tank for liquid manure would be a valuable addition to many 
dairy farms, and in order that this valuable fertiliser may not 
be unduly diluted with the water used for washing, an arrange- 
ment should be made to divert the highly diluted washings to 
the genera! drainage system. This may be effected by a two-way 
sluice which can be opened or closed as the occasion demands. 
The liquid manure tank and manure clamp should be at a 
reasonable distance from the cowshed. 

Much time and labour can be saved in cleaning out and 
feeding by the fitting of carriers running on an overhead rail 
from the cowshed to the fodder store and manure clamp. 


Cows’ Drinking Water.—An abundant supply of drinking 
water, which is available at all times, is of material advantage. 
Cows in milk require large quantities of water, and it is obviously 
better that they should be able to drink when they want to do 
s0 rather than wait for a fixed hour of watering. A separate 
small trough for each cow is the ideal arrangement, as the danger 
of the spread of colds, ete., from cow to cow by water 
is eliminated. Such troughs are made as standard fittings by 
firms which specialise in cowshed fittings. 

If this arrangement is not possible a concrete trough, run- 
ning the length of the shed and immediately behind the mangers, 
may be installed. An outlet to permit of regular cleaning 
should be provided. 
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Washing of Hands.—Facilities for the washing of the © 
milker’s hands before the milking of each cow must be pro- 
vided. All that is really necessary is a tap, a pail of water, soap 
and clean towel. A hand basin near the milk tip is an admir- 
able arrangement as each milker can then wash his hands before 
returning to milk the next cow. _ 

Equipment Used for Milking.—The washing of the cows is _ 
made very much easier if the hair on the flanks and udders is 
kept short. An ordinary pair of hand clippers should, therefore, 
form a part of the equipment of every dairy farm. 

Milking Pails -—Because of the great reduction in the amount 
of visible dirt which is found in milk taken into covered or _ 
domed pails, these are coming into much more general use. 
There are many types of such pails on the market, but the 
essential feature is a small opening measuring about 7 in. by 
5 in., which is set as nearly vertical.as is practicable. Every 
part of the interior of the pail must be readily accessible for 4 
cleaning, and those pails which are free from seams and crevices 
should be chosen. In order to facilitate cleaning some types 
of pail have the domed top detachable. All covered pails may 
be tared to act as weighing pails by adding lumps of solder to 
the bottom; this procedure avoids the necessity of pouring milk 
from the milking to the weighing pail. | 

Milking Stools.—The usual type of wooden milking stool — 
requires constant attention if it is to be kept clean, and is liable — 
to spht if sterilised by steam. These may now be replaced by — 
an aluminium stool which is easily cleaned and may be safely 
sterilised by steam. 

The Milk Room.—In view of the benefits of refrigeration — 
in prolonging the keeping qualities of milk all modern dairy 
farms are now equipped with facilities for cooling the milk. This 
should be carried out in a small building reserved solely for the © 
purpose. Uniess it can be separated from the cowshed by a 
sound wall the milk room should not be under the same roof 
as the cowshed. Nevertheless, it should not be at such a dis- _ 
tance from the cowshed or milking shed as to constitute a tax 
on time and labour in carrying the milk. Care should be taken 
to avoid any position which is exposed to such sources of dust 
as the stack yard or food cutting and mixing barns. | 

There is the same necessity for ample light and ventilation | 
in the milk room as in the cowshed, and at least one window 
should give a good view of the cooler without the necessity for 
entering the room. 
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Floor and Walls —The floors and walls must both be con- 
structed of material such as cement, which can readily be washed. 
Tf the whole of the walls are not cemented, the part immediately 
* behind the cooler should be cemented to the full height of the 
wall, and the remainder carried to a height of 4 ft. 6 in. The 
ceiling should be flat and easily cleaned. All drainage should 
be carried to the outside, and on no account should inside traps 
be fitted. 

Outside Receiving Tank.—Traffic in and out of the dairy 
should he as little as possible. An outside receiving tank with 
a hinged cover and connected by a short length of movable 
piping to the strainer inside will avoid the necessity for enter- 
ing the dairy with each pail of milk. The tank is approached 
by two or three brick or cement steps, and is protected at the 
sides and above by a small gable. 

Dairy Equipment: The Cooler.—Since the cooler is one of 
the most difficult pieces of dairy farm equipment to keep really 
clean, care should be exercised in its selection. 

Those coolers in which the corrugations are so close together 
as to render cleaning difficult should be avoided. Many coolers 
are now made with detachable metal covers, which prevent the 
contamination of the milk from the air. The movable metal 
strainer which fits into the top trough of the cooler is un- 
necessary and is difficult to clean. 

The Strainer.—Straining of the milk is a necessity even on 
those farms on which great care is taken to exclude visible 
dirt. Nothing has yet been found which is better than good 
_cotton-wool dises. These have the merit of cheapness, and can 

be discarded after each milking. Filter cloths are also good, 
but there is always the danger that they may escape efficient 
washing and sterilisation. 

Churns.—The type and construction of the railway churn are 
matters of great importance, since many hours are often occupied 
by the carriage of milk by rail. Ventilation holes have been 
shown to be not only unnecessary but undesirable, since they 
permit contamination of the milk by dust and rain. 

The ten or twelve gallon churn is preferable to the seventeen 
gallon churn, as they are much more accessible for cleaning 
purposes and take up less space in transit, particularly when the 
handles are set vertically instead of horizontally. Churns with 
no seams are now upon the market, and still further reduce 
the labour of cleaning. Insulated churns, which keep the milk 
cool upon its journey, can also be obtained, and it may be that 
there is a future for this type of churn. 
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The Sterilising Room.—Unsterile dairy utensils of all kinds 
are probably as much responsible for the premature souring of 
milk as the contamination received during milking and sub- 


sequent handling. This has been realised by many farmers ° 


who are now installing sterilising equipment of various types. 
If possible the washing up and sterilising should be done in a 
small separate room which may be under the same roof, but 
ought to be separated from the dairy. 

Simple Steam Steriliser.—For small herds, up to 15 cows, the 
simple steam steriliser is an economical and efficient means of 
sterilising the utensils. In this apparatus steam is generated 
by two Primus oil stoves from a shallow pail of water which is 
provided with an insulated cover fitted with a short pipe acting 
as a steam duct, which is used for sterilising churns. This 
cover is replaced by a galvanised iron steaming box for sterilis- 
ing the cooler and the rest of the utensils. Mr. Wilks, of 
Bewdley, Worcestershire, finds that with this apparatus he can 
sterilise the utensils necessary for a herd of from 20 to 25 cows 
at a cost of 3s. per week for fuel. 

The Converted Farm Copper.—The ordinary farm copper may 
also be used successfully for sterilising purposes. <A hole is 
bored in the existing lid and a short length of 2-in. piping 
inserted. This serves for steaming churns and pail. For 
sterilising the rest of the utensils the lid is replaced by a 
galvanised iron tank with a perforated bottom. The copper is 
filled about one-third full with water, which must be kept vigor- 
ously boiling throughout the steaming process. 


A simple and effective steaming outfit at a small cost has 


recently been put on the market. It consists of a boiler, which 
yields 35 gallons of hot water for washing up, in addition to the 


necessary steam, and a large galvanised iron tank, fitted with a 


thermometer, for steaming churns, pails, cooler, ete. 

Pressure Boilers.—Many firms make excellent small-pressure 
boilers, which are necessary for the larger farms. If possible 
the boiler should be in a small separate shed in order to avoid 
the dust of stoking. Accompanying these are steaming chests 
in galvanised iron on the floor of which there is a wooden rack 
which permits of drainage. A tank measuring 4 ft. 6 in. by 
2 ft. 6 in. by 2 ft. 9 in. should provide the necessary accommoda- 
tion for the utensils required for a herd of as many as sixty cows. 

Whatever method of raising steam is chosen, it is necessary 
to see that the temperature is controlled by the use of a thermo- 
meter. For efficient sterilisation a temperature of 210 deg. F 


ah) 
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maintained for fifteen minutes, should be aimed at. Hot and 
cold water troughs are necessary for washing purposes, and are 
preferably made in galvanised iron. Wooden tanks are not 
satisfactory, as they are difficult to clean and impossible to 
sterilise. 


* * * * a} * * 


STUDENTS’ COMPETITIONS AT AGRI- 
CULTURAL SHOW 3: 


AuLex. Grece,' B.Sc. (Agric.), N.D.A., 


Cornwall County Councit. 


Since the war one branch of the system of agricultural educa- 
tion in Cornwall has excited a good deal of interest and favour- 
able comment among the farming public, namely the students’ 
competitions at agricultural and fat stock shows. 

The competitions originated many years ago as a means of 
advertising the work of the agricultural classes conducted 
throughout the county and have developed to an extent little 
thought of when they were first introduced. 

A typical list of competitions such as those conducted at the 
fat stock shows at Truro, Helston and Wadebridge gives a good 
idea of their scope. There were eight as follows :— 

1. Judging a fat steer. © 

2. Judging a long-woolled sheep. 

3. Judging a utility hen. 

4. Judging six roots, either mangolds or swedes, and _ six 

potatoes. 

5. Judging samples of wheat, barley and oats. 

6. Identifying and naming grass, clover and weed seeds (pure) 

and naming grass, clover and weed seeds in a mixture 

(10 species in each case). | 
. Identifying and naming grasses, clovers and weeds, 20 

species. 

8. Naming and valuing foods and manures. 

The whole of the competitions with the exception of the last 
three are judged by points. 

At the agricultural classes the points are discussed and ex- 
plained to the students and class sheets distributed giving the 
points to be looked for in detail. At the competition a bare 
skeleton without any explanation is used as a score card. The 
class sheets of the points of a fat steer and the mangold are given 
for comparison with the score cards used at the shows. 


~ 
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STUDENT’S SCORE CARD (CLASS SHEET). 
‘Pornts oF A Fat STEER. 


| TN AGL SNC A NE RAI AI NTE I TE ES SS ES I EL 


tudent’s 
Scale of Points. Marks. | ere 


GENERAL APPEARANCE, doy and Panties! BoeG 
quality... 

HEAD. broad between the eyes, “flat across the crown, 
muzzle broad, full, distinct and dewy ; mouth 
large, jaw wide, nostrils large ; eyes large, piacid 
and clear ; horns fine and symmetrical, set on the 
crest of the head ; ears full and sensitive, of fine 
texture, well covered with hair ae 

NECK, medium length. full at the “neck vein” or 
“shoulder vein,” broad, but fine and Anand 
towards the head, straight from the shoulder top 
to the roots of the horns 

SHOULDERS, well covered with flesh and laid back 
over the ribs, the shoulder blades adhering closely 
to the trunk ; shoulder points fine.. oa 

CHEST, full, wide, deep and massive, girth saa Se 
crops full ; 

BACK, broad throughout its length, smooth and even, 
For earm and “leg straight and short, leg bones 
dense and strong though smooth, legs well under 
the body 

Bopy, long, deep, equally balanced before and behind. 
Frame well and equally covered with firm flesh, 
especially in the regions of the best cuts, not 
patchy on the hooks, tail-head, rump, shoulders 
or other parts. ibs thickly fleshed, well sprung 
and deep. Zrunk should resemble as nearly as 
possible a parallelogram; the under and upper 
lines straight and parallel ... 

HINDQUARTERS, full and well packed, ‘lengthy from 
the hook bones to the pin bones; rump wide and 
even, tail-head smooth not patehy ; hips smoothly 
covered, thighs broad, thick and well down 
towards the hocks; twist or inner thigh full, 
deep and plump. Loin thick and broad. Flank 
full and deep, even with the underline 

SKIN, moderately thick, pliable and mellow to touch. 
Haiv soft and abundant, covering all parts 

TAIL, set on well back and falling perpendicular 

LINES of the poe ETRE. E not sharp. Carriage 
stylish ... : a seg oe om 


TOTAL 


All classes are open to farmers but so far only students have 
entered and at a convenient centre as many as 200 entries are 
not uncommon, mainly from students who are in their second 
or third year course, although the steer and sheep classes 
contain a number from the first year course. The entrants come 
from all parts of the county to take part and there is keen rivalry 
between the centres. 

The show society, after consultation with the agricultural 
organiser and ‘his staff, draw up the list of classes, the prizes to 
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STUDENT'S SCORE CARD USED IN 
COMPETITIONS. 


Competitor’s Com petitor’s 
Marks. Number. 


TRURO FAT STOCK SHOW 
STUDENTS SCORE CARD 


FAT STEER 


JUDGE :— 
Scale of Points. Seiad ieee 
1. GENERAL APPEARANCE | 8 | 
2. Heap | 10 | aah 
3) TUNES eae hale RE a | 7 | 
4. SHOULDERS | 8 | Pets 
5. CHEST | 6 | 
6. Back | et 
| 7. Bopy | 15 | 
8. Hinp QUARTERS | 16 | 
9. SKIN re Fe as on | 6 | 
ne Tat ‘3 He = ay | 6 | 
11. Lines anp CARRIAGE “fh: | 6 | 
JoraL | 100 
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be offered, and fix a nominal entrance fee (all of which are 
entered in the show schedule}, and appoint the judges and the 
stewards. 

In order that justice should be done to the student competitors 
some of the judges have attended the courses when the points 
of their particular competition were being discussed. Recently 
past students, who have been prominent prize-winners in pre- 
vious shows, have been judges in conjunction with some well- 
known farmer. Both plans are excellent, as either method 
ensures the scores being compiled from the educational view 
point. 

The competitions commence practically as soon as the show 
opens: this is very necessary as a good competitor who goes 
thoughtfully over the points, will not have finished much before 
the lunch interval. 

In the classes for plants, weeds and emis the judges select 
and number 10 samples of plants, 10 samples of pure seeds and 
make a mixture of 10 seeds, and the competitors have to fill in 
the names on the numbered place of the corresponding card. 

Feeding Stuffs and Manures.—The public take great interest 
in the foods and manures class. The cards used at the 1928 
show at Truro are shown on p. 354. 

Tt will be noticed that the competitors must identify six 
manures and six foods from their appearance and physical 
characters. Three other manures are given with their com- 
positions, and it is required to calculate the money value of these 


STUDENT’S SCORE CARD—(CLASS SHEET). 


MANGOLDS. 


Maxim. | Student's 
Scale of Points. Powis Marke. 


1. TRUENESS TO TypE—Of Globe, Tankard or Long 


: Variety. Of correct colour : 15 
2. S1zE—Of moderate size only—density and regularity 
of form must not be sacrificed to size aa 20 


3. SHAPE AND ForM—Clean and regular in RATS 
no cracks or crevices, single tap-root ; free from 
fangs ; neck small and only moderate amount of 
foliage 2 20 

4, INTERNAL APPEARANCE—F lesh dense, no ) hollow 
spaces or tendency to sponginess, rings numerous 


with narrow interspaces... 25 

5. SPECIFIC GRAVITY AND DRY MaTrer—Should 
be high (often low in very large roots) ... ae 20 
TOTAL ae Ae 100 


adi 
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by the usual unit value method and award marks for their con- 
dition. In addition the competitor must fill in the price per unit 
and comment on the condition of three foods whose prices and 
starch equivalents are given. 

After the judges have completed their score cards, and the 
stewards collected those of the competitors, comes the onerous 
task of correction and checking of scores, with the final awarding 
of prizes. It is no unusual occurrence to have a correct score 
by more than one competitor in which case the judge either 
divides the prizes between those tying, or if time permits sets 
a further test. The results are given to the society’s official and 
the names of the winners posted on a prepared sheet. 

All the competitions with the exception of the judging of the 
animals are conducted at a section of the, show set apart for the 
purpose, and with each class is displayed an enlarged blank 
score card. When the competitors have finished, the whole is 
open to the public for inspection. The county agricultural staff 
are present to explain any points that arise during the criticism 
and comment that follow and in this way considerable advisory 
work results, the staff coming into contact with agriculturists 
whom they do not at other times reach. 


STUDENT’S SCORE CARD USED IN 
COMPETITIONS. 


Competitor’s Marks |_ | Competitor's umber | 


TRURO FAT STOCK SHOW 
STUDENT'S SCORE CARD 


MANGOLDS 
JUDGE :— 
Scale of Points Phe seer | eagieek 

1. Trueness to Type... Moe it | 15 | 
2. Size ba > 8 ihn) Rete es 2 aide 
3. Shape and Form ... Bo. ee 20 | 
4. Internal Appearance iF Ey 25 | 
5. Specific Gravity and Dry Matter ... 20 

f Nerd Sem E aE wer LOOd gral 
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Competitor’s Marks. Competitor’s Number. 


“TRURO FAT STOCK SHOW 
STUDENT'S SCORE CARD 


FOODS. 
Judges :— 
NAME THE FOODS NUMBERED 
1 4 
2 ean v 
3 6 


Give the Foop Vatvuge and VauuE pER Unit and 
ComMENT on the Conpition of the following Foops 


Price Manurial Fond Starch Value 
per ton Value Value {Equivalent} per Unit 


Condition 


154. 260 AO VON GET Gay 


8 | £13 0 0] £2 13 QO 


ilies Bie Ss Bho WO i 2a) 8] 


1 Competitor’s Marks Competitor’s Number. 


TRURO FAT STOCK SHOW 
STUDENT’S SCORE CARD 


MANURES. 
Judges : 
NAME THE MANURES NUMBERED 
1 : Y phx 
2 5 
3 6 
Give the Vatues of the following Manurzs 
and Marks for their ConprtTion 
Nitrogen | Phosphates Potash Val Condition, 
S | ae fe ere, Max. Marks, 8 
7 BB % 24-0 % 80% 18 
8 3°25 % 18:0 % 25% %|8 
9 15 % 26-0 % 20,96! 1.8 


a ee 
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ORCHARD IMPROVEMENT INSTRUC- 
TION IN HEREFORDSHIRE. 


A. J. Mannina, 
Hereford County Council. 


In 1912 the Agricultural Education Sub-Committee of the 
Herefordshire Education Committee inaugurated a scheme for 
improving the cultivation of the orchards of the county, and to 
induce the occupiers of the farms of the district to do justice 
to their trees and raise the standard of their produce to the pitch 
of perfection so easily attained in Herefordshire, even when a 
moderate amount of care, skill and attention is expended. 

The scheme, in brief, was to carry on, for five years, annual 
competitions in orchard management. As a basis from which to 
start, the orchards were awarded points before any work was 
done on them, and they were visited twice each year by two 
local fruit growers, the late Mr. G. P. Berry, of the Ministry, 
and the County Horticultural Instructor. Such points were given 
above the original as it was considered the improvement 
warranted. Two medals were awarded each year to the com- 
petitors who showed the greatest and next greatest improvement ; 
also a money prize in each case to the workmen who had had the 
care of these orchards. At the end of the five years it was 
intended that the occupiers of the orchard showing the greatest 
improvement should be presented with a very substantial piece 
of plate. Unfortunately, the cataclysm of 1914 upset the whole 
of the arrangements, and the scheme had to be abandoned. 

One redeeming feature was the discovery that, notwithstand- 
ing the fact that Herefordshire had been almost continuously 
providing instruction in horticulture and fruit culture right from 
the inception of technical education, skilled pruners were almost 
impossible to be found outside the various fruit plantations of the 
county. 

As soon as the results began to be noticeable in the orchards 
which were entered in the improvement competition, occupiers 
of the neighbouring farms began almost bombarding the agricul- 
tural education staff for names of men capable of pruning their 
orchards, with the result that regrets and apologies had to be 
sent in almost every case instead of names. 

On the Armistice being signed, the writer was instructed by 
the Agricultural Education Sub-Committee to draft a scheme for 
the further development of horticultural education in the county, 
and, amongst other subjects, the improvement of grass orchards 

D2 


356 ~ Orcuarp ImpRovEMENT INSTRUCTION. [ Juy, 


came in for some very detailed suggestions. Remembering the 
great demand for pruners a suggestion for the systematic training 
of suitable men was put forward and adopted by the Committee, 
as being likely to be of much greater value than the old-time 
system of giving disjointed demonstrations and lectures. HEvents 
have proved the wisdom of the change. 

The scheme put forward was to take a class of about six men, 
preferably those who were free to take different jobs during the 
winter months, smallholders who had some spare time on their 
hands, and jobbing men of any type, if, apparently, of reason- 
able intelligence and capable of doing a man’s work, and giving 
these men 10 days’ training of from 41 to 54 hours each day in 
pruning the different types of trees found in the average grass 
orchard of the county. ‘This training was to be, if possible, 
followed up by instruction in grafting. spraying (in the seasons), 
and picking, grading, and packing the’ fruit. 

There has never been any difficulty in finding pupils. In 
fact, in almost every case more have handed in their names than 
could be dealt with. This has enabled the instructor to select 
his students, and, in several cases, enough suitable pupils have 
clamoured for instruction to justify the holding of a second class 
in the same neighbourhood. If no other applications for classes 
reach the agricultural education office there are enough names 
on the waiting list to keep the staff fully occupied for the next 
two winters. 

Arrangements for Starting Classes.—When an application is 
received from a farmer for a class he is told that he must make 
himself responsible for providing the pupils, he is also told what 
class of man is required, and the conditions on which the pupils 
are accepted. He is asked to impress on the men that they must 
undertake to put their knowledge and services at the disposal of 
people in their respective districts; they must attend the classes 
with reasonable regularity, and on the last day of the class must 
be examined in practice, and a knowledge of the reasons under- 
lying such practice. If they pass the examination they are 
awarded a scholarship grant of 6d. per hour for each hour of 
attendance made. In case of failure to satisfy the examiner no 
award is made to them. The fact that their time would be lost 
to them in case of failure was thought to be a great inducement 
to careful attention to their instruction, and the writer has very 
little doubt that such is the case. 

The instruction so far given has been entirely confined to 
standard trees, and—with one exception—on purely grass — 
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orchards. So far as possible farm orchards having the greatest 
variety of types, sizes, and ages of trees, have been selected for 
teaching purposes. Each pupil is provided with a set of tools 
for which he is made responsible for the duration of the class. 
These tools are a curved Grecian saw with an eighteen-inch 
blade, one 10 ft. and one 8 ft. standard pruner, and he is taught 
to keep these clean and keen. 

Method of Instruction.—On the opening day of the class, the 
theories underlying pruning are as carefully and thoroughly as 
possible instilled into the pupils. They are also shown how to 
use the tools in a proper manner, and above all, how to avoid 
doing damage with them if improperly used. When they appear 
to have a fair idea of the theory they are taken to some small 
tree which it is easy to prune, and asked to watch a demonstration 
by the instructor; criticise his work as much as they like; ask 
as many questions as they wish; and as the tree begins to show 
up in part its final and finished form, point out what they think 
should be cut out. By following this method of teaching it is 
found that the pupils readily acquire a keen sense of the necessary 
shape the finished tree should have. The next step is to take 
two trees as nearly alike to that on which the demonstration has 
been made, and as near together as possible. One half the class 
is placed to work in each tree, and each party is allowed to 
discuss the work as it proceeds, and the advisability, or the 
contrary, of cutting out any branch. It is found that although 
the first day’s work does not amount to very much, the know- 
ledge gained has*been very considerable. On the second day, 
the students are worked in pairs, and usually after that it is 
found that individual working enables the instructor to give the 
necessary extra attention to any who appear to be less quick 
in grasping knowledge than their fellows. Working on these 
lines this past season, with a class of seven pupils, 164 half- 
standard trees of Bramley’s Seedling, Newton Wonder and Lord 
Derby were satisfactorily pruned in six hours. 

Each succeeding day larger trees are dealt with, and gradually 
the pupils progress until about the sixth day there is no further 
selecting done. The pupils are set one in each row and have 
to take any trees in their own lines as they come. In many 
eases these trees have a spread of 80 to 40 ft., and are absolutely 
“matted with. years of growth of tangled and wattled shoots. 
Some idea of the type of tree may be gained when it is stated 
_ that the first of these classes pruned a tree of Cummey Norman 
» having a spread of the length of a cricket pitch! 
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The examination is held on the last day of the class, and 
usually one tree is selected for the purpose which will keep 
each pupil busy for the whole of the time allotted for a day’s 
training; usually about 5 hours. Some idea may be- gained of 
the type of trees usually selected from the accompanying illus- 
trations Fig. (1)commencing work; and Fig. (2) one tree finished. 
In this case two trees per pupil were set as a task for the examin- 
ation and were completed in 4 hours. 

Grafting.— During the pruning instruction any of the common 
and least useful cider varieties, or any useless varieties found 
(locally known as kernels) are, if the owner wishes, beheaded 
with a view to regrafting in the following spring with more 
useful varieties which may, in some cases, be the better varie- 
ties of cider apples, but are, more generally, commercial apples. 
Bramley’s Seedling and Worcester Pearmain are found to be 
two first-class varieties for this purpose, and, to a somewhat 
less extent, Newton Wonder and Annie Elizabeth are selected. 
In several places King Edward has been used and promises 
extremely well. In one orchard in the Bosbury district are 
several apple trees on which upwards of 100 grafts per tree were 
put, and these trees are doing well and are showing signs of 
commencing to bear now in the third year. 

The principles underlying grafting are very carefully explained 
and suitable shoots of the current year selected during the 
pruning lessons and carefully set in the soil by the pupils for 
their use at the proper time. Some time in May the classes 
are called together and shown how to make the graft, and set to 
practice on some spare shoots kept back for instructional pur- 
poses. When considered sufficiently skilful they are set to work 
on the trees. Three methods only are taught, these being very 
simple to make and easy to fit to any size stock from the young 
stock of the nursery up to the orchard giant. It is emphatically 
pointed out that it is wise to keep a bud at the back of the cut 
in case of an accident to the graft after it has been inserted 
in the tree, or after growth has commenced. When this bud is 

kept a year is saved. Binder twine is used for tying instead of 
_raffia, being more secure. In fact, it is practically impossible 
for a graft to blow out when so tied. The tie is not interfered 
with until the second year’s growth is well advanced. It is 
then cut through from top to bottom, but not unwrapped until 
the end of the season. Tf it is pushed off by growth, well and 
good; if not, it stays there. Clay is available in most parts of 
Herefordshire, and it is used instead of wax; in practice. it is 


Fia. 2.—First tree finished and work commenced on the second at the same examination, 
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found to be better than wax and much more economical. Warm 
wax has been found to be very risky, owing to the temptation 
to make it too warm to save so many journeys up and down the 
ladder. No very special preparation of the clay is found to be 
necessary when binder twine is used. It is made fairly wet and 
thin, and rubbed well in between the wraps of the string; then 
not more than 4 in. is well smoothed over the string and ends 
of the branches. If the coating is kept as thin as above 
mentioned it is very rare indeed that any falls off. It is when 
large lumps in thick layers are used that cracking and dropping 
off takes place. 


Practically all the shoots which break from the cut-back 
branches, except in the immediate neighbourhood of the actual 
grafting, are allowed to grow for the first year, and somewhere 
about one half of these are allowed to continue for the second 
year. 

When all shoots are prevented from growing after re-grafting - 
a tree, there are not enough leaves produced to continue the 
economy of such a tree and very frequently the bark slips away 
from the branch during the first or second winter after graft- 
ing. This results in dead branches at least, and often in dead 
trees, but it is seldom that such mishaps occur when all growth 
is allowed to form for a time. 


Effects of the Classes.—Since these pruning and orchard 
management classes were commenced in Herefordshire, twenty- 
one have been held, which means that, at least, 126 men have 
been trained. The benefit of this number of pruners in the 
county is becoming evident. and the evidence is cumulative 
from year to year. It is becoming noticeable in the orchards 
also in the greater demand for instruction in districts where none 
kas yet been given. The call has been so insistent that during 
the past winter additional help has had to be obtained, and has 
enabled nearly double the number of instructional classes to be 
carried on. 


There is another side to the instruction in orchard cultiva- 
tion conducted in the county, i.e., that in conjunction with the 
Winter Courses in Agriculture for Young Farmers. These 
courses have been conducted for many years, and two have 
been carried on during the past winter—the main one in 
Hereford, where classroom lessons in fruit culture were given 
on three mornings each week, and two afternoons each week 
were devoted to practical work. 
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Herefordshire is now taking up the fruit culture question 
from both ends, viz., with the young men who will be the 
farmers and fruit growers of the future, and with the men whom 
they will employ. There can be very little question that instruc- 
tion correlated in this way for a few years will bring the orchards 
of Herefordshire to the position undoubtedly held a century or 
so ago, and such as, with persistent effort, can easily be attained 
again-—that is, the finest in the country. 


THE CULTIVATION OF CHERRIES. 
IT. 
A. H. Hoarez, 


Ministry of Agriculture and Fisheries. 


Ii.—SOUR CHERRIES.—The sour or cooking cherries 
comprise the Flemish Red, Kentish Red and Morello varieties. 

As a class they are more amenable to the ordinary plantation 
type of cultivation than sweet cherries, and for this reason 
are often found interspersed with other fruit in permanent 
plantations. 

Large blocks of these varieties are often planted by them- 
selves and on suitable soil the trees are prolific croppers. 

Soil and Situation.—Sour cherries will succeed on any well- 
drained loose land and thrive particularly well on sandy 
gravels, brick-earths and flinty lands or chalk. 

They are not quite so particular as to situation as sweet 
cherries and will even do well with a north aspect. Frost 
pockets and steep valleys should, however, be avoided. 

Propagation.—Nearly all the sour cherries are grown either 
as half-standards or bush trees. The Mahaleb stock has been 
a popular one in the past, but the Common cherry, known as 
Cerasus austera, is often used. The Gean is also a suitable 
stock. There is no really dwarfing stock for cherries and it 
hardly matters which is used. 

Planting and After Treatment.—Whether planted tri- 
angularly or on the square half-standards are usually placed 
at least 15 ft. apart each way and bush trees 10 ft. or 12 ft. 
each way. Bush trees should be planted on the square. 

Sour cherries fruit on the young wood and, after the half- 
standard trees are shaped, pruning is not necessary. They 
are, however, not so intolerant of the knife as the sweet 
varieties and do not gum so freely. They may therefore be 
pruned, to keep them shapely or within bounds, if desired. 
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Bush trees also need no pruning after planting. ‘The trees 
respond to good feeding, as in the case of sweet cherries. 

Picking and Marketing.—Sour cherries hang better after 
ripening than do the sweet varieties, and the birds do not 
take them so freely. Like the sweet cherries, sour varieties 
are usually marketed in half-sieves or “‘ quarters’’ (pecks). 

Sour cherries as a class are mostly sold for culinary purposes, 
a certain quantity of Morellos being taken for the manufacture 
of cherry brandy. In addition to the demand for the fruit 
on the market for retailing there is a big demand from 
preserving firms for bottling purposes. 


Varieties of Sour Cherries.—KuntisH Rep.—(Middle July). 
Fruit medium size, round, dark red, transparent, with very tender, 
juicy, acid-flavoured flesh. A good cooking cherry and preserves well. 
Tree of medium growth and does well on half standards or bushes. 
Bears freely if planted with others, particularly Flemish Red. Self- 
sterile. 

FremisH Rrep.—(End of July). This variety is the nearest approach 
to the wild cherry, P. cerasus. It resembles Kentish Red but the frut 
is smaller and a little brighter red. Tree makes compact growth, is 
less drooping than the Kentish Red, and does well as a bush. Very 
free-bearing and self-fertile. Will succeed where the other varieties 
do not thrive so well. 

Moretio.—(August-September). Fruit large, inclined to heart- 
shaped, flattish, dark red or black when fully ripe. Flesh soft, juicy 
with briskly acid flavour. Tree is of a spreading, pendulous habit of 
growth, and succeeds as a standard, half standard or bush. It is 
remarkably prolific, self-fertile, and the fruit will hang a long time. 

There are really two varieties of Morello in existence. The old-. 
fashioned, smaller variety is most sought after for the manufacture of 
cherry brandy. The Morello is the best of the sour cherries for all 
purposes. 


DISEASES AND PESTS OF CHERRIES.—Cherries are 
liable to a good many diseases and pests, the principal of which 
are described below. 


Brown-Rot.—The blossom, shoots and fruit of cherry trees ere 
attacked by the brown-rot fungus, Monilia cinerea, var. prunt, which 
causes considerable damage in wet, cold seasons. The fruit may also be 
attacked by the allied species Monilia fructigena. The disease varies 
in intensity with the season. and is difficult to control in cherry trees 
on account of their size. It is specially important that no mummied 
cherries should be allowed to remain on the trees, as these constitute 
a sure means of carrying the disease over from year to year. 

The Kentish and Flemish varieties are very susceptible to Brown- 
rot attacks and some of the sweet varieties are more subject than others. 

For further particulars of this disease and its control Leaflet No. 367 
(Wither-tip and Brown-rot of Plums) should be consulted. 


Cherry Leaf Scorch.—This disease has the effect of withering up 
the leaves on the shoots. They remain hanging there throughout the 
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winter and may be seen as late as May. It is caused by the fungus 
known as G'nomonia erythrostoma. The dead leaves which hang on 
until the following spring should be removed and burnt in the case of 
all trees in which they are readily accessible, since they are the means 
by which this fungus is carried over from season to season. For larger 
trees two sprayings with Bordeaux mixture, one just before the blos- 
soming occurs and the other directly afterwards, have been found to 
give effective control. 


Silver Leaf.—This disease has made heavy attacks on cherries 
during the past few years. N apoleons and Turkey Hearts are especially 
susceptible to attack, as also are all the sour cherries. Trees which 
have been headed back (pollarded), or headed back and grafted, are 
also very liable to attack. Care should be taken to see that no wounds 
are left for long uncovered, and grafting operations should be expedited 
as much as possible. For further particulars of this disease and its 
control see Leaflet No. 302 (Silver Leaf in Fruit Trees). 


Witches’ Brooms.—Another serious disease, which is caused by 
the fungus Heoascus cerasi, results in the formation of the so-called 
‘“ Witches’ Brooms.’”’ The fungus mycelium is present in the branches 
and stimulates them to produce numerous twigs which together take on 
a form roughly comparable to a loose broom. The leaves borne by these 
abnormally branches twigs are also penetrated by the fungus which 
ultimately produces countless numbers of spores on their surfaces. Such 
leaves are usually wrinkled or crumpled and reddish in colour. These 
brooms are always barren and since they serve as centres from which 
the disease is spread they should be promptly cut out and destroyed 
by fire. 

An allied fungus, Exoascus minor, causes a blister or curl of cherry 


leaves somewhat similar to peach leaf-curl, but this trouble is not 
common. 


Gumming.—Gumming is a trouble which affects some varieties of 
sweet cherries more than others. Trees upon which the knife has been 
used tend to gum excessively. If the gumming is very bad and per- 
sistent it is generally taken as a sign of an unhealthy condition of the 
tree, but there seems to be no remedy. The cause of gumming in 
cherries is obscure, but it does not appear to be due to any fungus or 
other parasite. 


Winter Moths.—The chief insect pest of cherries is the winter 
moth. All standard and half standard trees should be grease banded 
to prevent the ascent of the females. The bands should be maintained 
in an effective condition throughout the year and replaced annually 
in fresh positions on the trunks of the trees. When, however, this is 
neglected and caterpillars are found to be feeding in the spring, they 
may be destroyed by spraying if the trees are not too large to admit 
of it. See Leaflet No. 4 (Winter Moths). 

Lackey Moths.—Periodically the attacks of the caterpillar of this 
moth become epidemic and cherries which cannot be sprayed early with 
lead arsenate may then suffer severely. Under these circumstances 
mechanical measures such as tearing down the webs and the collection 
in winter of the egg bands may have to be carried out—at a cost which 
exceeds that of an efficient high power spraying installation. See 
Leaflet No. 69 (Lackey Moth). 
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_ ‘Cherry Black-Fly.—This black aphis (Myzus cerasi) is another 
serious insect pest. In some seasons it swarms over the shoots and 
under the leaves, causing the latter to curl up. The honey-dew issuing 
from this pest gums up the leaves and if it gets on the fruit spoils it. 
The leaves and shoots are often killed outright if the attack is bad. 

The only remedy is to spray early with a good nicotine insecticide 
or soft soap and quassia, providing, of course, the trees are not too 
large for spraying. The successful spraying of cherry trees depends 
largely on the plant employed. With an efficient power plant trees 
of any size may be sprayed thoroughly. 


COUNCIL OF AGRICULTURE FOR 
ENGLAND. 


Tue Thirteenth Meeting of the Council of Agriculture for 
England was held on May 22nd, 1924, at the Middlesex Guildhall, 


Westminster. The Chair was taken by Mr. George Edwards, 
M.P. 


Appointment to the Agricultural Advisory Committee for 
England and Wales.—At separate meetings of the Minister’s 
members and County and Borough Agricultural Committees’ 
members held previously to the full Council meeting, the 
following members were elected to the Agricultural Advisory 
Committee: (1) Mr. Robert Hobbs, of Kelmscott, Lechlade, 
Gloucester; (2) Mr. James Donaldson, of Brightwell Baldwin, 
Wallingford, Oxon; (8) Lt.-Col. Sir Merrik Burrell, Bart., 
C.B.E., J.P., of Knepp Castle, Horsham; (4) Mr. J. R. 
Spraggon, of Blaydon Burn House, Blaydon-on-Tyne. It was 
announced that a further vacancy had been filled by the Minister 
by the election of the Hon. E. G. Strutt, C.H., of Whitelands, 
Hatfield Peverel, Essex. 


Statement by the Minister.—In the course of the Minister’s 
statement, which covered the period which had elapsed since 
the last meeting in February, he stated that the decline in 
the number of cases of foot-and-mouth disease had been from » 
99 in the week ended 2nd March to 9 in the week ended 
92nd April, since when the weekly averages had been 9, 11 
and 18. Improvements had been made in the methods of dis- 
infection of railway trucks, vans, etc., and special inspectors had 
been appointed to supervise the working of a new Order on 
the subject. 

The Minister invited the special attention of members of the 
Council to the Ministry’s exhibit at the British Empire 
Exhibition, and also to the agricultural films which had been 
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prepared and were being shown there. In regard to drainage 
work for the benefit of the unemployed, the number of schemes 
carried out last season was 399, of which water supply schemes 
numbered 71. The immediate cost to the State had been 
£276,000, of which £33,000 was recoverable, and the total 
expenditure represented by the schemes was £391,000. The 
number of men who were being employed upon them at the 
end of the season was 7,000 per week. Schemes for next autumn 
and winter were being prepared on the assurance that further 
Government money would then be available for the purpose. 
The Minister also announced that a Committee was being set 
up ‘to advise as to the administration of any public monies 
that may be made available for the assistance of Agricultural 
Co-operation or Credit.’’ 

With regard to the suggestion in the Linlithgow Report that 
the public and the farmers should interest themselves more in 
new types of wheat, the Minister referred to the research work 
being done at Cambridge and other stations, and especially to 
the work of Professor Biffen at Cambridge. ‘‘ Yeoman ’’ wheat 
was very good and was being further improved upon by other 
types. Prices had improved by the demand which was growing 
amongst millers for these better wheats, and the public should 
assist by asking for bread made from British flour from them, 
which would be found to be very good. He had himself tried 
it in his own house, and friends without knowing which was 
which had pronounced in favour of British bread over the 
ordinary bread supplied. He was not ashamed to confess to a 
sentimental preference for British food. In reply to a question 
by Sir Douglas Newton, the Minister said that the Department 
would not be able to give the full results of the reported discovery 
of the germ of foot-and-mouth disease on the Continent, but that 
they had been promised at an early date. A cordial vote of 
thanks to the Minister for his address was put to the meeting 
and carried unanimously. 

Sale, etc., of Land used for Allotments.—Mr. J. Forbes 
moved a resolution to the effect that where land had been pur- 
chased by local authorities for use as allotments they should 
not be permitted to sell it or dispose of it for any other purpose 
unless they had the consent of the Ministry of Agriculture and 
Ministry of Health. The resolution was seconded by Mr. Wood- 
head (Yorks), and, in the course of the discussion, Mr. W. R. 
Smith, M.P. (Parliamentary Secretary of the Ministry of Agri- 
culture) pointed out that it had been agreed at another Committee 


— 
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that the recommendation should rather be ‘‘ with the consent 
of the Ministry of Health after consultation with the Ministry of 
Agriculture.’’ Mr. Smith said that legislation would be required 
to give effect to the proposal, and that there was no present 
prospect of this being practicable. The resolution was passed. 

Further Compensation for Foot-and-Mouth Disease.—Mr.W. 


~McCracken (Cheshire) moved a resolution to the effect that the 


compensation paid to farmers for cattle destroyed through foot- 
and-mouth disease should be supplemented to meet at least a 
portion of the loss due to the suspension of production and 
earnings, and to the increased cost of replenishing stocks, giving 
special attention to the circumstances of the earlier outbreaks 
when valuations were relatively low; also that farm labourers 
should be compensated for loss of employment and wages due 
to the slaughter of herds. The resolution was seconded by 
Major H. E. Wilbraham (Cheshire). Mr. Donaldson (Oxford) 
said that there had undoubtedly been cases of individual hard- 
ship in Cheshire, but that the matter must be looked upon 
broadly. If the cart were overloaded, there was a likelihood that 
the wheel might come off. As it was, a-very large amount of 
money was being spent in the eradication of the disease and in 
compensation. Mr. W. R. Smith, M.P., said that legislation 
would be required to give effect to any such proposal as had been 
made, and that probably the best way to deal with the suggestion 
would be to refer it to the Departmental Committee now sitting 
which was reviewing the circumstances of the present outbreak. 
Mr. Owen Webb (Cambridge) said he could not support the 
resolution, adding that the losses incurred by farmers who had 
had no disease amongst their stock through being unable to 
market their stock were far greater than the amounts paid in 


~ actual compensation. The motion was put to the meeting and 


lost. 

County Councils and Land Drainage.—Mr. J. R. Spraggon 
(Durham) proposed a resolution that in view of the urgent need 
of land drainage for the reclamation and improvement of 
agricultural land H.M. Government be requested to bring in 
legislation giving county councils the necessary powers to deal 
with the matter. He said that much of the land in the country 
was not producing anything like its proper amount of food 
through lack of proper drainage. Some occupiers did not keep 
their ditches, watercourses and outfalls properly cleansed, and 


there was little use in one person cleaning out his ditches, etc.., 


if his neighbours below him did not clean theirs out also, and 
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so give him a proper outfall for the water. Two counties, 
Lancashire and the West Riding of Yorkshire, had promoted 
private Acts of Parliament to give them powers to deal with 
such matters. The problem, however, was a national one, and 
every county ought to have similar powers. Lord Bledisloe 
seconded the motion and said that thousands of acres were 
yielding less than half their potential output through lack of 
effective drainage, and drainage problems could not be dealt 
with piecemeal. He thought that legislation on the subject 
would be non-contentious and would have the support of both 
Houses of Parliament. Capt. Hotchkin (Lindsey) and other 
members also supported the resolution, and Sir Francis Floud 
(Permanent Secretary of the Ministry of Agriculture) stated that 
the Department were quite in agreement with the object of the 
resolution, and were as a matter of fact actually in communica- 
tion with the County Councils’ Association as to the precise 
lines of fresh legislation. He added that much could be done 
under the .existing powers and under the special unemployment 
schemes. It was, he said, generally agreed that no part of the 
funds which had been devoted by the Government for the relief 
of unemployment had been more usefully expended than those 
applied to land drainage. It had recently been agreed that 
County Committees could retain their drainage staff during the 
Summer so that schemes for autumn and winter might be 
prepared during the summer months. Tf full advantage were 
taken of this and of the power given to County Councils under 
Section 16 of the Land Drainage Act it ought to be possible to 
deal with the matter effectively. 

Resolutions Passed at Last Meeting.—Sir Francis Floud 
reported, on behalf of the Ministry, the action which had been 
taken by the Ministry upon the two resolutions passed at the 
last meeting which called for such action. The first was to 
the effect that legislation was required to provide for one 
authority only for the control of animal diseases in each geo- 
graphical county. The Ministry was in full sympathy with the 
object of the resolution, but legislation would be required to 
give effect to it. That matter was now under consideration with 
the Ministry of Health and the Secretary for Scotland. 1¢ 
raised a difficult question in regard to the relationship between 
county boroughs and county councils, and the Ministry also 
wished to consult the County Councils Association and the 
Association of Municipal Corporations upon it. It was obvious 
that no legislation was practicable in the present Session, but 
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the Ministry hoped to make an advance later in the year. The 
second matter was the resolution recommending that the Minister 
should invite the Directors of the Animal Nutrition Institutes at 
Aberdeen and Cambridge to report on the further facilities 
which were required for the purpose of research of animals in 
Great Britain. Within the last few days, Professor Wood and 
Mr. Orr, the Directors concerned, had made a report which the 
Ministry were considering. The report would be handed over io 
the Standing Committee of the Council with the observations 
of the Ministry upon it, and when the Standing Committee had 
considered it, they would no doubt bring it before the Council. 
Resignations of Certain N.F.U. Members.—The Right Hon. 
F’. D. Acland, M.P., Chairman of the Standing Committee of 
the Council, moved the acceptance of the report from the 
Standing Committee on the subject of these resignations. 


Report on the resignation from the Counc of certain of the 
National Farmers’ Union Mempers. 

The Standing Committee has had under consideration the 
question of the resignation of 25 members of the Council who are 
also members of the National Farmers’ Union. It regrets very 
much that so many members of the National Farmers’ Union on 
the Council have resigned, and wishes to make it clear that the 
statement that the members have resigned because the Council 
claims to express ‘‘ the authoritative opinion of agriculturists ”’ 
cannot be correct, as the Council has made no such claim. The 
phrase occurs in paragraph 7 (b) of the report of Lord Clinton’s 
Committee, which was adopted by the Council at its last meeting. 
In this report the duties of the Standing Committee are outlined 
and the paragraph reads as follows :— 

** 7 (b) To keep in close touch with the Agricultural Advisory 
Committee for England and Wales and to ascertain from time to 
time whether the Minister of Agriculture desires to set down for 
discussion by the Council one or more subjects on which he wishes 
to gather the authoritative opinion of agriculturists.”’ 

This statement in no way suggests that it was the intention 
of Lord Clinton’s Committee to propose to the Council that it 
should assume a new position. No change whatever has, in fact, 
taken place in the attitude of the Council, whose duty it still is, 
as it has been since its formation, to carry out the role and func- 
tions laid down for it in the Ministry of Agriculture and Fisheries 
Act, 1919. ; 

The formation of the Standing Committee marked only the 
desire of the Council that it should be put in a position to dis- 
charge its statutory duty with greater efficiency, and in the opinion 
of the Standing Committee it is a matter for regret that this action 
should have been made the occasion for resignations. 

The Standing Committee believes, however, that the Council 
will desire to express its agreement with a statement recently 
made on behalf of the National Farmers’ Union on one point. 
Mr. Robbins stated at the meeting of the Council of the Union 
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held on April 16th that recent events had “ proved their whole 
case, namely, that the National Farmers’ Union . . . never 
had the right to instruct any member of the National Agricul- 
tural Council how he was to vote.’’ The Standing Committee 
concurs in the view that members of the Council do not serve as 
delegates voting under instructions, but, on the ‘contrary, are 
called upon to exercise their own judgment on matters coming 
before them. ) 

In your Committee’s view it would be a distinct change in the 
conception with which the Council was set up if any of those 
appointed, either by the County Agricultural Committees (in the 
exercise of their statutory duty) or by the Minister, should regard 
themselves as subject to the instructions of any particular 
organisation connected with agriculture: And the Committee 
trusts that the Council will record for the guidance of those who 
may be appointed to take the place of the members who have 
resigned that there has been no change since the original setting 
up of the Council either in this matter or in the position of the 
Council as representing the agricultural industry. 


Mr. Acland suggested that the report be adopted, and should 
be sent to those County Agricultural Committees which had 
under their statutory duty to fill up the vacancies which now 
existed. Lord Clinton said he thought it a matter of serious 
regret to the Council that so many members of the National 
Farmers’ Union should have thought it necessary to withdraw 
from the Council at a time when it was endeavouring to improve 
its procedure. He said he valued the Council very greatly 
because it was the only place where people of all classes engaged 
in the industry and all sections had a right to meet, and where 
there might be always a free expression and a free discussion 
of all matters. Lord Bledisloe said that the Council owed a debt 
of gratitude to Mr. Acland and Lord Clinton for the impartial 
and statesmanlike attitude they had adopted towards this problem. 
Nothing could be more detrimental to the future of the industry 
than the over-emphasis of sectional sentiment. He ventured 
to hope that the National Farmers’ Union delegates would rejoin 
the Council. Colonel Courthope, M.P. (Kast Sussex), said he 
would be sorry if readers of the report went away with the 
impression that the Council was very humble. He believed that 
if the reforms of procedure which Lord Clinton’s Committee 
suggested were carried out in the spirit put forward, the Council 
would be recognised as a powerful agricultural body. Mr. Donald- 
son (Oxon) said that as one who had had some little pressure 
upon him to resign from the Council he was bound to say 
that he thought he would be doing his duty much better by not 
resigning. Reforms in the Council’s procedure came much 
better from within, and it was not right for members to run 
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away from their duty. ‘The one agreed object of Council 
meetings was that all three parties could come together without 
prejudice and discuss the aims and objects of all sections. 

The Chairman (Mr. George Edwards, M.P.) said that he felt 
most keenly the action of the National Farmers’ Union at the 
last meeting. Their President had made a proposition that he 
should take the Chair, and had no doubt done it with the 
best of motives, but before the meeting was over he found that 
the leaders had organised an upsetting of the business of the 
Council, and the meeting was compelled to adjourn.. Kven now 
he hoped that the National Farmers’ Union leaders, many of 
whom he knew and held in great respect, would reconsider their 
position and return to the Council. The report was then received 
and adopted, and Mr. Acland’s suggestion agreed. 

Interim Report on Agricultural Education and Research.— 
The Chairman of the Standing Committee (Mr. Acland) reported 
that the Standing Committee had got together some very useful 
and interesting information on agricultural education and 
research in England and Wales, but had not yet got comparable 
information from Scotland. It therefore proposed to postpone 
the report until the Committee was in a position to present a 
complete statement in regard to Great Britain. The Council 
agreed to this proposal. 

Quorum.—Sir Douglas Newton, M.P. (Cambs), proposed 
that the Minister be asked to revise the statutory regulations and 
make the quorum for the Council 25 members instead of one- 
third (47). The quorum in the House of Commons was one- 
fifteenth of the total number, and he thought the present 
suggestion, which would reduce the one-third to about one-sixth, 
would be the right basis for the Council to adopt. Mr. Cross 
(Berks) seconded the motion, which was carried unanimously. 


Elections to Standing Committee.—The Council elected 
Mr. James Hamilton (uancs) and Capt. E. T. Morris, J.P. 
(Herts), as tenants of agricultural land, to fill vacancies on 
the Standing Committee. 

Unemployment Insurance and Agricultural Labourers.— 


Mr. Dallas moved— 

“hat the Standing Committee of the Council be instructed 
to appoint a Sub-Committee (with power to co-opt) and the 
Ministry of Agriculture be requested to assist it with the services 
of their officers, and the Ministry of Labour with the services of 
the Government Actuary, in order to ascertain whether the basis 
of a scherne for unemployment insurance suitable for the industry 
of agriculture can be worked out, so that a further report may 
be presented to the Council.’’ 
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Sir Arthur Hazlerigg (Leicester) seconded, and after dis- 
cussion, in which the Minister of -Agriculture joined, the 
resolution was carried. 

Weighing of Fat Cattle for Sale.—Mr. Donaldson (Oxon) 
moved— 

“ That the Council urges the Ministry of Agriculture to pyro- 
mote legislation to make compulsory the weighing of all fat cattle 


on being exposed for sale in any public market, the weight of each 
beast to be declared at the time of sale.’? 


This was seconded by Mr. James Hamilton (Lancs) and 
supported by Mr. H. W. Thomas (Hants), Mr. Wm. Hawk 
(Cornwall), and other members, put to the meeting and carried 
after an amendment that the word ‘‘fat’’ should be deleted 
had been proposed and lost. 

Accounts of Holding Companies.—Mr. A. W. Ashby 
proposed— 

‘That the Council asks the Ministry of Agriculture to press 
the Board of Trade to introduce legislation to require the publica- 
tion by holding companies of annual returns of profits and costs 


as recommended in the Linlithgow Committee Report on the Milk 
Industry.’’ 


Mr. Woodhead (Yorks) seconded. The Minister of Agri- 
culture said that the matter was receiving the attention of 
the Board of Trade and that they would no doubt give their 
best consideration to the question. The resolution was agreed 
to. 

Development of Rural Industries.—Mr. A. W. Ashby moved 
the following resolution— | | 

“That with a view to the further development of rural indus- 
tries throughout the country, (1) funds should be provided to 
enable the Rural Industries Sub-Committee of each County Agri- 
cultural Committee to carry out the functions which it was 
intended to carry out, and (2) grants made to the Rural Industries 
Intelligence Bureau should be maintained for the present.’’ 

Mr. Woodhead (Yorks) seconded and after discussion the 
resolution was agreed unanimously. 


Illegality of Milk Licence Charges.—Lord Strachie moved 
the following resolution— 


“That the Ministry of Agriculture be asked to state what 
steps have been taken, or will be taken, under the exemption of 
milk from the War Charges (Validity) Bill, to secure that farmers 
who were illegally deprived in four western counties of 2d. per 
gallon shall as far as possible have this made good to them.” 


The resolution was duly seconded, and discussed. The 
Minister of Agriculture pointed out that Milk Charges were 
not now to be included in the War Charges (Validity) Bill. 
‘he money held by the Government in respect of these 
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persons from whom it was received, namely, the distributing 
companies. ‘The money held by these companies and not paid 
to the Government was stated to be £160,000, and the total 
amount involved was therefore £265,000. It had not been the 
farmers who had been “‘ illegally deprived’’ of the money; it 
was the distributors. He explained the history of the matter 
and said that he thought the best proposal on which he 
could act was to suggest to the distributors that the money 
might be devoted to research for the improvement of the 
dairying industry. After further discussion, in the course of 
which amendments were moved, the resolution was dropped, 
it being agreed that the Council proceed to the next business. 

State Agricultural Policy—Mr. Robert Bilsland (West 
Suffolk) moved— 


‘That it is desirable that the Council of Agriculture for Eng- 
land should take immediate steps to assist the Government and 
the agricultural industry by framing a policy having as its objects 
(a) the maintenance within safe limits of the home-grown food 
supply, and (b) the stabilisation of the agricultural industry, and 
that for the purpose the Council should appoint a committee of 
owners and occupiers of agricultural land and agricultural workers 
with an instruction to prepare a policy as aforesaid and submit 


the same to the Council for consideration with the least possible 
delay.”’ 


This was seconded and the importance of the very careful 
-drafting of terms of reference to the Committee stressed by 
Lord Clinton. Mr. Acland suggested that the Standing Com- 
mittee might be instructed to prepare terms of reference and 
prepare personnel for the Committee. A resolution was 
-accordingly carried that the Standing Committee should so act. 

Unemployment Grants for Land Reclamation 1924-25.— 
Mr. W. Hawk (Cornwall) proposed the following resolution— 

“That the Ministry of Agriculture be approached with the 

view of obtaining unemployment relief grants for the 1924-25 

season towards the cost of approved land reclamation schemes.’’ 

It was seconded and agreed. 


Unemployment Grants for Land Drainage During the 
‘Summer.—Mr. Davis (Durham) proposed the following 
resolution— 

“That the Minister of Agriculture be urged to consider again 
the question of authorising the continuance of works of land 
drainage for the alleviation of unemployment during the summer 
months, and that the necessary financial provisions should be 
made for the purpose by the Government.’’ 


The resolution was seconded and after discussion put to the 
“meeting and lost. 


BE? 
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A Report on Seasonal Agricultural Labour.—Lady Mabel 
Smith (Yorks) moved— 

“That the Ministry be asked if they have any information as 
to the conditicns of seasonal labour, especially as regards women 
and children, and whether such information can be supplied to 
the Council in the form of a report.’’ 


Mr. Dallas seconded, and Sir Francis Floud, on behalf of 
the Ministry, said that the Ministry quite recognised the 
importance and interest of the subject. The Ministry had a 
certain amount of information, although it was not extensive 
enough to make into an authoritative report. It would, how- 
ever, be glad to prepare a report for the next meeting of the 
Council. 


Further Relief of Agricultural Rates —Mr. R. Li. Walker 
(Yorks) moved— 
‘That the Government be asked to consider the question of 


further relief being given to agricultural lands from the burden 
of locai rates.”’ 


Mr. Hamilton (Lancs) seconded the motion, which was 
agreed after discussion. — 


Report of Agricultural Advisory Committee.—Sir Douglas 
Newton moved that the Report from the Agricultural Advisory 
Committee of England and Wales on their proceedings be 
received by the Council. The Report was received and is printed 
below. 


* * * * * * 


AGRICULTURAL ADVISORY COM- 
MITTEE FOR ENGLAND 
AND WALES. 


Tue following is the half-yearly report (No. 7) to the Councils 
of Agriculture for England and Wales, on the proceedings of the 
Agricultural Advisory Committee :— 

In response to a request which has been put to us by the Standing 
Committee of the Council of Agriculture for England on behalf of 
the Council, we propose in future to make four reports to the Councils 
in the year instead of two as heretofore. Each report will, as a rule, 
be made up to such a period before the date of the meeting of the 
Council of Agriculture for England as will allow of members of the 
Standing Committee receiving it for consideration a month before the 
Council meeting. 

Between the 380th November, 1923, the date of the last report, and 
the date of the present report, the Committee has met five times, 
namely, on the 12th and 31st December, 1923, and 1st February, 


—. — 
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Gth March, and 2nd April, of the current year. The following sub- 
jects were under consideration in the course of these meetings :— 


(1) Foot-and-Mouth Disease.—This subject has unfortunately 
been a constantly recurring one on the agenda of the Committee during 
the period covered. At each meeting the Committee has been informed 
by the chief veterinary officer of the Ministry of the general position 
in regard to the disease, and of details of any aspect of it which the 
Committee wished to discuss. At the meeting of the 12th December 
the serious situation in Cheshire was carefully considered. The Com- 
mittee was informed that the large number of outbreaks occurring in 
this district was due to the fact that it was densely stocked with cattle, 
and that the dearth of slaughtermen made it impossible for the pre- 
ventive measures to keep pace with the disease. At this meeting, the 
Minister reported that the Cabinet Committee had agreed to the 
continuance of the present policy of slaughter and compensation up 
to a net cost of 14 million pounds, when the question would again be 
considered by the Committee. The subject of further scientific investi- 
gations in connection with the disease was discussed, and it was agreed 
that the Minister (Sir Robert Sanders) should consult Sir Walter 
Fletcher, Secretary of the British Medical Research Council, on the 
subject. 

The meeting on the lst December was a special meeting confined 
to the consideration of matters arising out of the foot-and-mouth dis- 
ease outbreak, the main question at issue being the continuance of the 
slaughter policy, especially in relation to the Cheshire area. It was 
stated that the Cabinet Committee had authorised the Ministry to 
continue payments in respect of slaughter and compensation until the 
matter was again considered. The Ministry’s chief veterinary officer 
reported that the disease was now being overtaken in Cheshire, and 
that, with reference to the resolution passed at the last meeting of the 
Council of Agriculture (183th December) that the slaughter policy 
ought to proceed until the Ministry’s veterinary authorities advised 
that a change should be made, he was not at present prepared to 
advise a change. It was reported that Sir Francis Floud, Permanent 
Secretary, and Sir Stewart Stockman, Chief Veterinary Officer, had 
attended meetings in the Cheshire district, and explained that isola- 
tion as an alternative to slaughter would involve very drastic 
regulations if it were to be efiective. It would mean that a farm 
would have to remain under severe restrictions, which would certainly 
preclude the restocking of it for six weeks to two months after disin- 
fection, and, under such a system in Cheshire, it might be a year 
before the disease could be eradicated from the county. The question 
of holding up the store cattle trade was also considered in view of the 
danger of store cattle spreading the disease in their passage through 
the country. It was not decided, however, to recommend that the 
store cattle trade should then he held up. 

At the next meeting of the Committee, lst February, 1924, after 
a statement by the chief veterinary officer had been made, a resolution 
was agreed to ‘“‘ that the Agricultural Advisory Committee, having 
examined the present position, are satisfied with the arrangements 
made in checking the spread of foot-and-mouth disease.”’ 

It was also agreed by the Committee that it be recommended that 
all local authorities’ Orders affecting movement of animals should b2 
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submitted to the Ministry for approval before they became operative. 
The appointment of a small committee to examine the administrative 
questions arising out of the present outbreak of disease was also 
agreed. The question of the importation of Canadian cows and 
heifers to restock depleted Cheshire farms was examined and the- 
Ministry’s action in replying that it was not a matter on which they 
could authorise importation approved. 


At the meeting on 6th March, the chief veterinary officer reported 
the setback due to infection arising from the markets of N orthampton, 
Nottingham and Lancaster. The question of a general Standstill 
Order on all cattle, sheep and pigs, including those for slaughter, for 
three weeks, was considered and thought to be likely to be ineffective: 
owing to insufliciency of the period of standstill, even if it were prac- 
tically possible. The question of the thorough disinfection of railway 
trucks was also discussed. 


At the following meeting on the 2nd April, the chief veterinary 
officer was able to report to the Committee that the outbreak was, on 
the whole, definitely on the down-grade. There was still some danger 
due to the distribution of manure from slaughterhouses. In regard 
to disinfection of railway depdts, sidings, loading docks, etc., inspectors. 
had recently been appointed whose exclusive duty would be to examine 
into actual methods adopted by railway companies, and to report to 
the Ministry. A new Order had been published defining the manner 
in which the proper disinfection of railway trucks should be. 
carried out. ; 


(2) Meeting with the Prime Minister.—On the Ist February, the 
Committee was summoned to a special meeting with the Prime Minister 
at Downing Street. The Prime Minister was accompanied by the- 
Rt. Hon. Noel Buxton, M.P., Minister of Agriculture, and Mr. Walter 
R. Smith, M.P., Parliamentary Secretary. In the course of his. 
remarks, the Prime Minister said that he had invited them to see him 
in order to assure them that the Government was exceedingly anxious 
to tackle the agricultural problem and that® it regarded the condition: 
of the industry as a national concern. While the Government had to. 
rule out any hope of protection or subsidies of the kind suggested 
hitherto, it was most earnest in its desire to be of every possible assist- 
ance in other directions, and a special committee of the Cabinet had’ 
been appointed to examine the problem. The Government would 
welcome any advice and guidance from practical men who knew the 
difficuities and who would make suggestions for basing agriculture on 
a sound, scientific and business-like footing. The Prime Minister 
said that he felt that the great contribution that the Labour Govern- 
ment could make to the solution of the question was that they will 
relate the problem of the country to the problem of the town, and that. 
if the agricultural problem was treated as merely a farmers’ or a 
farm jabourers’ one no solution at all would be arrived at. Short 
speeches in reply were made by Mr. R. R. Robbins, Mr. Geo. Edwards, 
M.P., Lord Ailwyn, Sir Douglas Newton, M.P., Lord Clinton, Mr. 
McLaren, and Mr. McCaig, all of whom expressed the appreciation 
of the Committee at the invitation to meet the Prime Minister and 
their desire to assist the Government in regard to any measures which: 
could be taken for the benefit of Agriculture. 
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(8) Summer Time.—The resolution of the Council of Agriculture 
that summer time should be confined to four months only, commencing 
the beginning of May and finishing at the end of August, with the 
qualification that if a longer period was considered desirable in the 
national interest, it should be continued up to the end of October to 
cover the potato-lifting season, was considered by the meeting on 
Ist February. The statements made by the members of the Committee 
were noted by the Minister. 


(4) Allocation of Fund of £850,000 for Agricultural Educa- 
tion and Research.—At the meeting of the 1st February, information was 
circulated dealing with the position in regard to agricultural research 
as it had been aided from this fund. It appeared the subject had 
been well provided for, and that a good margin existed for develop- 
ment of further research where needed, and also that educational 
schemes, including farm institutes, which required money could also 
be developed. The question of assistance to the Rowett Institute at 
Aberdeen was raised, and it was pointed out that the matter was one 
for the Scottish Board of Agriculture to deal with eut of the grant 
of £150,000 made to Scotland. It was also agreed that the Rease- 
heath, Cheshire, farm institute scheme should be approved, the expen- 
diture on the buildings having been cut down by about £4,000. 

The question of a grant to the Monmouthshire farm institute was 
considered at the meeting on the 6th March and agreed. 


(5) Co-operation and Credit in Agriculture.—The Committee con- 
sidered at their meeting on 6th March, memoranda which had been 
circulated dealing with credit and co-operation in agriculture, and also 
Leaflet 311 on the formation of agricultural credit societies. In regard 
to these societies, the Committee was informed that it was to meet the 
difficulty of uncalled liability possibly preventing non-borrowers from 
taking up shares in a society, that it had been suggested that the 
best method of forming the societies would be through existing co- 
operative societies. These latter would take up shares and would to 
a large extent control the business; that is to say, loans advanced to 
members would be expended through the trading society, and they 
would have the whole matter under their own control. Borrowing 
members would only be required to subscribe the minimum amount to 
qualify for loans, 7.e., one-tenth, the balance being subscribed by the 
co-operative society as a non-borrower. That applied both to co- 
operative societies and to other organised bodies, for instance, a local 
branch of the National Farmers’ Union. The administration and 
funds of the credit society and the co-operative society would be abso- 
lutely separate, although they might have the same executive com- 
mittee. The object of this was that the funds of the credit section 
of the society should not be jeopardised by injudicious business on 
the trading side. Certain difficulties which appeared to stand in the 
way of success of the credit movement were discussed, and the Minister 
informed the Committee that he proposed to appoint a standing 
advisory committee, which would assist with the whole question of 
co-operation and credit and would naturally go into these questions 
along with others arising. 

(6) Resignation of National Farmers’ Union Members.—This 
matter was referred to at the meeting on the 2nd April, when it was 
agreed that it might usefully be considered at the next meeting of the 
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Council of Agriculture in connection with any proposals to re-model 
the constitution of the Council, which would, however, involve legisla- 
tion to give effect to it. In the meantime, it was understood that the 
various responsible authorities would be invited to fill the vacancies. 


(7) Draft Bill providing for the Importation of Pedigree Stock. 
--The Committee at their meeting on 2nd April considered a draft Bill 
which had been drawn up on the lines of the agreement made at the 
Imperial Economic Conference to allow the Minister to admit pedigree 
stock from a Dominion when satisfied that that Dominion was ready 
to take British pedigree animals on reciprocal terms, provided also 
that he had previously approved the herd or flock book in which tlte 
pedigree animals of the Dominion were registered. 


(8) Resolutions from Standing Committee of the Council.— 
Two resolutions of the Standing Committee (1) suggesting that it should 
be permitted to see the agenda of the Advisory Committee, (2) that 
the Advisory Committee should make four reports per annum to the 
Council instead of two as heretofore, were considered and agreed to. 


(9) Reports 'from other Committees.—A report for the three 
months ended llth February, 1924, was presented at the meeting on 
the 6th March. It covered notes on the proceedings of the Basic Slag 
Committee, Committee on Agricultural Economics, Electro-Culture 
Committee, Animal Pathology Research Committee, Agricultural 
Research Council, Conference of Advisory Officers, Central Scholar- 
ships Committee, the Livestock Advisory Committee, and other Com- 
mittees. 


* * * * * = 
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THE various Orders which have been issued by the Ministry 
during recent years under the Destructive Insects and Pests Acts 
for the control of plant diseases and insect pests have been based 
on what may be called a ‘‘ clean seed ”’ policy, i.e., a policy by 
means of which purchasers of nursery stock, bulbs, ete., may 
be given some assurance that the goods purchased are free, at 
least from the more serious diseases to which they are liable. 
Thus, imported plants, bulbs, ete., are required to be accompanied 
by a certificate that they are healthy and free from certain 
specified diseases, and the sale in this country of plants sub- 
stantially attacked by specified insects and diseases is prohibited. 

Last year it was decided to extend the “ clean seed ” policy 
to the control of Wart Disease of Potatoes, and this was effected 
by embodying in the Wart Disease of Potatoes Order, 1928, a 
requirement that all potatoes planted (except ‘‘ own saved ”’ 
seed) and all potatoes sold for planting must be the subject of 
an Official Certificate. The requirements of the Order and an 
explanation of the system of certification were set out in an 
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article published in the issue of this Journai for July, 1928 
(p. 363). 

The certificates specified by the Order as regards potatoes 
grown in England and Wales are of three kinds :— 

(a) A certificate to the effect that the potatoes were grown 
on land believed by the Ministry to be free from Wart Disease ; 

(b) That the crop has been inspected and that on such 
inspection Wart Disease was not found to exist; or 

(c) That the potatoes were inspected while growing and 
found to be of an approved immune variety true to type and 
reasonably free from rogues. 

Although the Order did not come into operation until Ist June, 
1923, it is satisfactory to record that a large number ot applica- 
tions for these certificates was received by the Ministry. The 
procedure adopted was to issue certificates under (a) if an 
examination of the records in the Ministry’s possession show:d 
that no case of Wart Disease had been found in the immediate 
neighbourhood. Certificates of this category were issued in 
respect of 58,115 acres. In the case of potatoes grown on land 
less than 1 mile from a field where Wart Disease has been 
known to exist, or of potatoes grown in an infected area or in a 
district on the borders of an infected area, no certificates were 
issued unless the potatoes were actually examined and found to 
be free from disease. Where the results of these examinations 
were satisfactory a certificate under (b) was issued. Altogether 
certificates in this category were issued in respect of 2,900 acres. 

The system of insisting on the examination of potato crops 
crown on the borders of the Wart Disease Infected Area was 
fully justified by its results. For administrative purposes a 
district of about 25 to 30 miles in breadth round the borders of 
the main infected area was treated as a ‘‘ suspect zone,’’ and no 
certificates were issued without examination in respect of crops 
crown in that zone. It was found that in the north-eastern 
district of Worcester, the disease was more widely prevalent in 
field crops than had hitherto been suspected, no fewer than 12 
fresh cases having been discovered in field crops as a result of 
inspections in that district. In view of this discovery it has been 
decided to certify a large portion of Worcestershire as a Wart 
_ Disease Infected Area. ; | 

The system of crop inspection necessary in order that certifi- 
cates under category (c) may be granted has been in force since 
1918. Its institution in that year was due to the necessity of 
securing an adequate supply of pure stocks of immune varieties 
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for planting in Wart Disease Infected Areas, in which at that 


time only immune varieties were allowed to be planted. These 


restrictions were modified as from the planting season of 1922 


by allowing susceptible varieties to be planted in Infected Areas. 
on land where Wart Disease had not been known to exist. This. 


modification, together with the slump which followed the heavy 
crop of 1922, led to a reduction in the acreage of immune 


varieties inspected for purity certificates only, and the acreage 


inspected fell from 6,200 acres in 1921 to 2,300 acres in 1923. 
One of the main features in producing a heavy and uniform 


crop of potatoes is the use of well selected seed, true to type 
and free from disease. Seed from diseased crops seldom produces. 


satisfactory results, and crops produced from mixed seed ripen 


unevenly and in many cases prove disappointing. The Ministry 


has endeavoured by the introduction of the system of certification 


to secure occupiers of clean land against planting seed which has. 
been grown in soil infected with Wart Disease, and it will be 
- seen from.the foregoing that provision has also been made to. 


enable the farmer to obtain seed of immune varieties which is 
true to type. 


Most potato growers realise the importance of planting. true: 


stocks of potatoes, and in order to assist growers to meet the 


demand for such stocks, the Ministry has arranged not only to: 
continue the inspection of growing crops of immune varieties. 


but also to extend the scheme to growing crops of susceptible 
varieties. 


Growers of potatoes, who intend to sell their crops for seed 
purposes and who desire to avail themselves of the facilities. 
offered by the Ministry for the certification of their growing 


crops, are requested to make application not later than 21st J uly. 
Forms of application may be obtained from the Ministry’s 


offices and should be carefully filled in and forwarded together 
with a remittance at the rate of 2s. 6d. for every acre or part. 


of an acre to be examined. 


Growers who intend to sell their crop for seed, but who 


do not desire to obtain a purity certificate should not forget that 
they must apply to the Ministry for a clean land certificate. 


It must be remembered that certificates issued under the: 


Wart Disease of Potatoes Order are of two kinds only; they 
either certify the purity of the crop from rogues or that no Wart 
Disease is present on the land in which the potatoes were grown. 


They must not be taken to mean that the seed to which they 


relate is free from any disease other than Wart Disease. It 


Ee 
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should be noted also that any certificates which may be issued 
by the Ministry as to the purity of crops of susceptible varieties 
will be of no value for the purposes of the Wart Disease of 
Potatoes Order. It will be necessary to obtain “‘ clean land ”’ 
certificates before the crops are sold for planting. 


* * * * * * 


JULY ON THE FARM. 


J. R. Bonp,. M.B.B., M.Sc., N.D.A.' (Hons.); 
Agricultural Organiser for Derbyshire. 


Weather Notes.—On the average of long series of seasons, July 
has the highest mean temperature—about 60°F. in the Midlands 
—though the hottest day of the year may occur in August or 
even September. Over the greater part of England the normal 
night temperature in July does not go below about 53° F., 
while the normal maximum day temperature is about 70° F. 
In July the days begin to shorten and normally the duration of 
bright sunshine is about 20 minutes less per day than in June. 
In the matter of rainfall, this month is very erratic; on the 
eastern side of the country it normally measures about 2 in., 
while in the northern and western districts it averages between 
2.5 and 3.5 in. In successive years, however, the precipitation 
in July may present great contrasts, and, unfortunately, the: 
character of the weather of the preceding months affords no 
euide as to what rainfall may be expected in this period. The 
following extracts from records kept by Messrs. Davis & Son 
show the variations observed at Derby in the last four years :— 

Av. of 1900 


1920 1921 1922 1923 to 1920 
in. in. in. in. in. 
May ... it es 2.85 1.90 0.94 2.63 2.12 
June... ae es 2.66 0.42 0.74 0.68 wis 
July... es ite 5.23 0.59 O.00 4.37 2.68 
August ps 0.97 5.15 b.15 ZO! 2.89 


Being the principal hay harvesting month in the grass coun- 
ties, July pleases best when it brings a period of settled, dry 
weather. The same conditions favour the arable farmer who 
has an area of bare fallow, the successful cleaning of which 
largely depends upon the occurrence of hot rainless weather ~ 
to dry the clods through and kill the weeds they contain. An 
unduly prolonged dry period during the time when corn is. 
feeding and maturing the grain, however, is undesirable, and 
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soil moisture is necessary to allow of the translocation of food 
materials from the leaves and stem to the apex of the plant: 
corn does not yield well after premature ripening; but this 
defect is associated with light rather than medium land. It 
may be supposed that the heavy rains of May and early June 
have furnished the soil with all the moisture necessary to 
complete the growth of corn crops; already there appears to be 
a tendency towards excess of straw, which much further 
moisture would cause to lodge; hay crops are very luxuriant 
and, while roots have come up well, the continuous saturation 
of the soil during the first half of the season has greatly 
reduced the cleaning effect of hoeing operations. Undoubtedly 
a dry July is what most farmers ardently wish for this year. 

St. Swithin’s.—The common adage is to the effect that as 
it rains or is fair on 15th July there will be a continuous track 
of wet or dry weather for the forty days ensuing. St. Swithin, 
who was Bishop of Winchester, died about a.p. 862, and in 
accordance’ with his request he was buried in the churchyard. 
On 15th July, 971, however, his remains were translated to- 
the interior of the cathedral. I+ is said, but on doubtful 
authority, that the popular belief associated with the anni- 
versary of the translation arose from the occurence of a wet 
period of forty days which commenced on that day. It may be 
of interest to add that rainfall records lend no support to the 
popular adage, although the date is very near a well-known 
bad time in wet years. 


Arable Land.—Corn crops usually pass through the milky 
and the waxy stages of ripening in the month of J uly, giving 
the final warning to see that the self-binders are in good order. 
Winter oats and winter barley often reach technical ripeness— 
the “‘ready-to-cut’’ stage—in this month, but it is only in 
early districts or exceptional seasons that the harvesting of 
wheat and spring corn becomes general before August. In 
many districts, especially near centres of population, sparrows 
are @ serious pest to the corn grower at this time of the year. 
Some years ago sparrow clubs did good work for a time, but 
in most cases they ceased to exist when their continuance 
might have led to a real reduction in the numbers of this very 
‘ noxious bird. One farmer in Midlothian continued to attend to 
his sparrow-trap after the local club had become defunct, and 
showed the writer records of his annual catch, numbering 
about 400 sparrows each year. | 
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On the bare fallows July is the time for stirring and reducing 
the clods: earlier refinement of the land usually defeats the 
object by keeping the soil too moist for the weeds to be killed. 
Where lime is applied at this stage in the rotation, the horses 
and labour may best be spared for that work between hay 
and corn harvests. Pen-fallowing (t.e., breaking up second- 
year seed layers soon after the removal of the hay crop) is 
regarded with much favour in certain districts where wheat 
follows ‘‘seeds.’’ By ploughing, immediately after the hay 
crop has been taken, or after the flush of grass has been con- 
sumed in cases where the crop is grazed, time is allowed for 
a fairly thorough stirring and cleaning of the land before the 
wheat is sown. Last year the writer noted considerable benefit 
from the cultivation of a catch crop of mustard grown before 
the land was sown with wheat. 


Work among root crops is now almost limited to shallow 
horse-hoeing and the filling of gaps, although in some districts 
the season for root-sowing extends far into July. Where the 
crops have begun to extend their foliage across the interspaces 
between the drill rows, care should be exercised in the work 
of horse-hoeing. The main reason for caution at this stage is not 
so much to avoid damage to the tops of the crop as to avoid 
driving the shares of the hoe through the root fibres, from the 
ends of which the plant feeds. Considerable damage is every 
year accountable to neglect of this precaution, and there is a 
certain amount of evidence that the ravages of finger-and-tue 
disease among swedes and turnips are accentuated by injudicious 
use of the horse-hoe at this stage. On heavy or wet land, root 
crops may be lightly earthed up with the double mould-boards 
after the last stirring: the object of this is to hold the land 
drier for the harvesting of the crop in November. 


Ensilage.—Although haymaking is the principal work in 
July, farmers who have erected silos will generally complete the 
filling during the periods when weather considerations preveat 
progress in the hay fields. During the past few years ensilage 
has gained considerable favour among arable farmers, and the 
tower silo is becoming a familiar feature of farm steadings. 
Tower silos are being made of various materials and perhaps 
it may be of interest to mention that in the neighbourhood of 
Worcester there may be seen three silos which were at one time 
the funnels of an Atlantic liner; these have been in use for a 
number of years and give good results. 
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During the ’eighties of last century, when there was a 
‘Succession of wet summers, considerable attention was paid to 
the possibility of substituting ensilage for haymaking as a 
means of securing the produce of meadow land. Favourable 
reports were published by both of the two principal agricultural 
societies, and for a time the ensilage of fodder in stacks and 
rectangular silos was widely practised. With the return of better _ 
weather conditions, however, interest in the process subsided, 
and in the ‘nineties ensilage had ceased to be considered as a 
practical alternative to haymaking in reasonably good weather. 
The principal objections to the ensilage of grass crops by the 
methods then tried were the wastage involved, the uncertainty 
of the product, its smell, and its small market value compared 
with that of hay. 

Modern ensilage practice is concerned less with the hay crop 
than with the substitution of a part of the root break with a 
forage crop, generally winter oats and vetches. Naturally it 
is most attractive to the occupiers of considerable areas of arable 
land and especially to those who encounter difficulties in dealing 
with the root break. Ensilage assists in distributing the labour 
requirement of the farm uniformly over the whole season, which 
is one of the first principles of economical farm management. 


It had been stated by one who has examined the silage made 
on many farms that bad silage is rarely made in a tower silo. 
The product does vary, however, according to the temperature 
attained by the mass during its fermentation. A certain amount 
of heating in the silo is desirable—to 100° F. or even 120° F, 
——to ensure which it is essential that the fodder be ensiled alive 
and not too wet. 


Consequent upon the demonstration of the ‘success of the 
tower silo, interest has revived in other ways of making silage. 
Mr. A. W. Oldershaw, Agricultural Organiser for East Suffolk, 
has called attention to the trench method practised for upwards 
of thirty years by Mr. Wm. Makens, of Colney, Norwich. A 
trench is opened (in suitably dry ground) about 18 ft. wide, 
4 ft. deep, and in length 8 to 4 ft. for each acre of crop to be 
ensiled. Into this trench the green fodder in its long state is 
tipped and consolidated, the empty carts being drawn over the 
mass. ‘The heap is built up to a height of several feet above 
ground level and a good steep roof is made, steep enough to shed 
rain after the mass has settled. The ends and sides are trimmed, 
a topping-up of hedge-side material is put on and the whole 
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is covered with an 8-in. coat of earth. After the mass has 
settled, the resulting cracks in the soil-coat are filled in to 
prevent the entry of air and water. 

Pastures.—At the time of writing many pasture fields are 
running to seed, and generally they carry an excess of growth 
which in the ordinary course of grazing will not be well utilised. 
Tt is a rule of good husbandry that the coarse ungrazed portions 
of pastures (as well as any thistles) should be mown in July, 
but it is not always possible to collect and make use of the 
mowings. A few farmers have recently adopted the Dutch plan 
of ensiling as much of the produce of the pastures as the cattle 
appear not to require in the summer. During July and August 
there are usually many wet days when it is difficult to find pro- 
ductive employment for the men between milking times; at such 
times the pastures can have the attention here suggested. In 
the cases where the practice has come to the writer’s notice, 
the pasture mowings have been made into stack silage, the 
forage being put on from time to time when opportune. The 
trench method, however, appears most to commend itself for 
those who have not occasion to build cylindrical pit or tower silos 
but who desire to avoid the wastage that is almost inevitably 
associated with the stack method. 


MONTHLY NOTES ON FEEDING 
SAU EES: 


HK. T. Haunan, M.A., Dip. Agric. (Cantab.), 
Animal Nutrition Institute, Cambridge University. 


Mineral Mixtures for Pig Feeding.—It has been demon- 
‘strated, both in America and in this country, that the addition 
of mineral substances to the ration normally fed to pigs is sound 
practice, particularly when the foods used are all of vegetable 
origin. It has also been proved at the Rowett Research Institute 
that a serious condition of mal-nutrition can arise in pigs in 
the absence of iron in the dietary, and that this condition is 
quickly alleviated by the addition of small quantities of a simple 
iron salt. Notes have appeared in this Journal from time to 
time showing that the inclusion of mineral mixtures in pig 
dietaries is a sound and economical practice. In America much 
work of a practical character has been carried out on this aspect 
of nutrition, and a recent bulletin issued from Iowa Agricultural 
Experiment Station summarises the results of the work of 
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DESCRIPTION, | per bs tee epee. salud per eos Arran Starch 
| Qr. Cwt. Lon. Ton. Ton. 100 Ib.| Equiv. Equiv. 
| sd. Th s. d. aA £ 8 fr) ES; 8. d. 
Wheat, British - {| — | — [12/- | 12 Of] O i611 4] 71-6) 3/2 1°70 
Barley, Karachi - -| 34/6} 400 | 9/8 “Ae BRE 8 OO el edhe 1°38 
+) aL ersiate = SL TGT PS, S/1Oe. SALTO? Saran. i Og 2/4 1°25 
,» Tunisian = 82/30 %.,; 9/— 59 LOT) 0: 12th Basia TH B/4 1°25 
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Grey) opt) pep AO P10) Out ONT 4: Fite Gr eas a cue 1°70 
, Canadian :— 
No. 2 Western} 27/-| 820 | 9/5 SC). OIA hy Sle) Bor Sry 1 OG 
No.3 _ 26/-|_ ,, 9/1 972 pO 14 8s) Stivb9B we O10 tered 52 
Feed - -| 24/9] ,, 8/3 813 | 014] 719 | 59-5 | 2/8 1°43 
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, Chilian -  -| 27/3] ,, | 9/6 | 910] 014] 8 16| 69%/2/11| 1°56 
Maize, American - -| 4176) 4800) 90/8 | Oat) 0 1S MS. 10 anal ae ose 1°20 
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» Karachi - “ASF ye TO LOO TROIS Ose deel aa 1°25 
Beans, English Winter} — | — |} 11/- DY OG? BISON 6 Gn a9 1°47 
» Rangoon - -| — SO Al O 2 LS | Sia ee 1°34 
Peas, Japanese’ - | — bee 2 2/Go oe LOT de Oa oe 6/1 3°26 
Millers’ Offals :— 
Bran, British - Pre ae A re Ok 1 aie ode aon 1:29 
30 erOad : — — _- a 8 7] 6138.) 45 (1241471766 
Middlings — | 
Fine, Imported} =~} =) |) j== SO UE OS lt Sipe er ae eos 1:20 
Coarse, British} — — — | 8 12 bers: 1479" 1" 64 2/4 1:25 
Pollards, Imported joe _- — FPO bn 13155 COW alias! Os 
Meal, Barley - -| — — —— ih SOILD |e 0512 |e a Bal ads FP e79 1°47 
»  Maize- - -| — | aor LTO: Le Oi VIO ayer] ore 1°43 
A ;, Germ [ee — 25.28) 0519 WieS- eB BSS TA el 403 
Fe » Gluten Feed} — — _ Ded = shi i LOE ete Oar dei? 
», Locust Bean amen papery yh Sed.) 040 pi Ib | Fig oye 1'i6 
» Bean - - Aine —_ Prot ee, Oat Od Rol Lhe s 7 a Od alee ae 1°83 
te eb - Seo ed) met le A Ode 5 Binh Lhe lela teh a io 2°95 
Linseed - - | — | — tt LOLS a BAZ CISS B41 19s ae 1°65 
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t At Liverpool. 


NOTE.—The prices quoted above represent the average prices at which actual wholesale 
transactions have taken place in London, unless otherwise stated, and refer to the price ex mill or 
store. The prices were current at the end of May and are, as a rule, considerably lower than 
the prices at local country markets, the difference being due to carriage and dealers’ commission. 
Buyers can, however, easily compare the relative prices of the feeding stuffs on offer at their local 
market by the method of calculation used in these notes. Thus, suppose coconut cake is offered 
locally at £10 perton. Its manurial value is £1 lls. per ton. The food value per ton is therefore 
£8 9s. per ton. Dividing this figure by 73, the starch equivalent of coconut cake as given in 
the table, the cost per unit of starch equivalent is 2s. 4d. Dividing this again by 22°4, the number 
of pounds of starch equivalent in 1 unit, the cost per lb. of starch equivalent is 125d. A similar 
calculation will show the relative cost per lb. of starch equivalent of other feeding stuffs on the same 
local market. Frcm the results of such calculations a buyer can determine which feeding stuff gives 
him the best value at the prices quoted on his own market. The manurial value per ton figures are 
calculated on the basis of the following unit prices :—N, 13s. 6d.; P2Og, 4s. 1d.; KO, 2s. 6d. 
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Professor Evvard and his co-workers on this subject. These 
workers have shown that a simple mixture of wood ashes and 
salt gives good results in practice. Wood ashes are deficient 
in sodium, chlorine, phosphorus and iodine, and a wood ash 
mixture should therefore contain common salt, potassium iodide, 
and steamed bone flour or bone phosphate to supply these 
deficiencies. It has also been shown that the addition of 
charcoal, sulphur, calcium and iron is sometimes desirable. The 
following three mixtures have been shown to give good results 
in practice, No. 2 being of a laxative character :— 


(1) Hard wood ashes ... 52 /]b. Common salt ... 2} Metin 
Bone charcoal seh Pas Potassium iodide eee a 

(2) Hard wood ashes ... 52 ,, Glauber’s salts bat 4,, 
Bone charcoal] are 20s; Epsom salts... Ne ais 
Common salt peat Loa Copperas ve ae ya 
Flours of sulphur ... ee Potassium iodide hme tt )aes 

(3) Common salt ar TRC ee, | Bone charcoal ... vom diy 
Finely ground lime- Potassium iodide 05 

stone orchalk ... 40 ,, 


The main points emphasised in American practice are as 
follows :— 

(1) Common salt is of major Ate in building up a 
good mineral mixture: salt is essential for all classes of stock. 

(2) There is no mineral mixture which can be regarded as 
the best for all conditions of feeding. Many good mineral 
mixtures can be compounded, but it is wise to bear in mind 
in compounding a mineral mixture that the following elements 
should be included :—Sodium and chlorine—as in common 
salt; calecium-—as in high-grade limestone or chalk; wood 
ashes; phosphorus—as in bone products; and iodine—as in 
potassium iodide. 


* * * * = * 


Farm VALUES. 


Market ‘i Starch Food |Manurial Value per 

CROPS. Value per Aik Equivalent |Value per| Value per} Ton on 
lb, S.B. SE | per 100 lb. on, Ton. | Farm. 
dhe dsl er 2. Poe oe Oe oa 

Nhat hee eT 20 € e) S716 aiswatl of néerh\e 17 
Oats - - - - - L202 034 59°5 6 14 Ovl4,). 768 

Barlevinn, cinta? fh. l120 2 Sine sho Or paar ia) > 8.12 
Potatoes “ - . Pore £°20 “2 Oe leo a Tat glee tl Ni 
Swedes - - : a rao. 2012 3 | 7°0 0 16 Ovi Zh). 48 
Mangolds~ - - - 1°20, | SD 6°0 0 14 0.13 0 17 
Good Meadow Bay : : M16 12, 2h Biro eae. Olle faded 
Good Oat Straw - ; SEO eESTG I) 2 Sd TRO BTR OT Qo4 
Good Clover Hay me ee 16.49) 2 32:°0 ar 91. laidi be AID 
Vetch and Oat Silage BIGy 23) 14:0 Pvt EO. Tap Lae 
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PRICES OF ARTIFICIAL MANURES. 


NoTEe.—Unless otherwise stated, prices are for not less than 2-ton lots f.o.r. in 
towns named, and are net cash for prompt delivery. 
Average Price per ton during 
week ending June 18th. 


DESCRIPTION | Cost per 
Bristol) Hull |L’pool L’ndn| Unit at 
London 
| 
£8. /£s8./£ 8.| Ls] 5. d, 
Nitrate of Soda (N. 153 per cent.) ... won) abdcesy is eyo. be Wide Ape oy 
» _» Lime CN. 13 per’cent.) coe, | seek NT DPOF} es ee erty ce a 
Sulphate of Ammonia, ordinary | 
( N.202 per cent.) | 14, 2*/14. 2*114, 2*/14 2.* (N)13. 7 
any ee % neutral | 
CN. 21} per cent.) | 15. 5*/15. 5%/15. 5*115. 5* (N)14. 5 
Kainit (Pot. 124 per cent.) ... ie A ee 6 oem gl ds SO Oe. 
French Kainit (Pot. 14 per cent.) ... es foe a LO 26 UN 2 har ote eg 
y 3, (Pot. 20 per cent.) sore Pea nagd Meas hued Pe bee 
Potash Salts (Pot. 30 per cent.) sy Ha see Otto my) 2G 
-: su, (Potr20° eer Gents) aeee aes es ee MU ee Ge PS) 
Muriate of Potash (Pot. 50 per cent. a: 8.5.1 7. 5 1 SelOnienOW, GIO 
Sulphate of Potash (Pot, 48 percent.) ... woe MULE DALE LO 4, 9 
Baxic Slag: (T.P. 30 per cent.) a coil LM ae Aree res 
ie oo Gee. 26s percent.) SOB E Chen 
3 Chats ou pemcencs) ee Br el a oo ah Ak! aa lw, fe: 
» 9 CRPo24 percent.) om LY a LLL 2 SOCrna es ta! 
Superphosphate (8.P. 35 per cent.) Si Pee Pree PS hii Gomer 
‘h (S.P. 30 per cent.) ii 19,10 [*O2 7 eSLLBS) Oe Q PO 
Bone Meal (N. 38, T.P. 45 per cent.) 01h 9 0 MBII Sel OV TEER 
Steamed Bone Flour (N. 2, T.P. 60 per cent.) | 6.177; 615+] 6. O | 6. 2+ 
Fish Guano (N. 74-84, T.P. 16-20 per cent.) | 12.15 13. 0 J 
pA at ae (N. 9, T.P. 10 per cent.) eh ep a niet) [Loe kQ 


Abbreviations : N.=Nitrogen ; §.P.—Soluble Phosphate ; T.P.—Total Phosphate ; 
Pot.=Potash, 
* Delivered in 4-ton lots at purchaser’s nearest railway station. 
+ Delivered (within a limited area) at purchaser’s nearest railway station, 
{ F.o.r. Works. 
§ Prices include cost of carriage from works to town named. 


Tux second World’s Poultry Congress took place at Barcelona 
and Madrid from 9th-19th May, twenty-five countries being 
World’s Poultry represented. The proceedings were at- 
Congress. tended by over 60 representatives from this 
country. Most of the British representatives 

left Victoria Station on the morning of 7th May and were accom- 
panied by a number of American and Canadian representatives. 
The Congress was formally opened in the Grand Hall of the 
University of Barcelona, on 10th May, by His Excellency the 
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Sub-Seeretary of Agriculture, in the presence of State Officials 
(Civil, Military and Naval), the Mayor and Corporation of Bar- 
celona, the Consular Corps, the official delegates to the Congress 
from all the countries concerned, and a large company of visitors. 
In responding to the official address of welcome by the Secretary- 
General of the Congress, Mr. Edward Brown (Joint President of 
the Congress with Professor Salvador Castello) called attention 
to the fact that several of the most valuable breeds of poultry 
had originated in Spain. It was Spain also that had introduced 
the turkey to Europe. Although Spain had for a long period 
given attention to poultry breeding, other European countries 
had perhaps made more rapid advances during the last half- 
century, owing no doubt to the impulse of industrial and com- 
mercial developments, and to vast increases in the human 
population. They who were from those other Huropean 
countries had come to repay something of their indebtedness to 
Spain, to lay before her their experience and to learn what she 
had to teach. 

Tt was the object of these international poultry congresses to 
gather into one focus all the best of the knowledge and experi- 
ence that had been gained by the workers in the industry in all 
countries, so that it might be disseminated for the benefit of all, 
instead of being more or less buried; and to find out how far 
each country’s problems had been met with or solved in other 
countries. | 

Mr. Brown also pointed out that the universality of poultry 
breeding and production was one of its most striking charac- 
teristics. In relation to food supplies, poultry had been for 
centuries merely a side issue, primarily to meet household needs. 
Under such circumstances little attention would be given to the 
breeding qualities and productive capacity of the stock, to true 
economy in housing and feeding, to marketing produce on the 
best lines and to the prevention of disease. A fundamental 
change had, however, taken place within recent years, most of 
all in Western Europe, North America, Australia and New 
Zealand, where commercial egg and table poultry production 
had shown itself to be an economic success. 

An impressive speech made at the first meeting of the Con- 
eress by Prof. Don Salvador Castello, who was the Spanish 
organiser of the Congress and Exhibition, concluded as 
follows :— 

‘*T must thank the press for the assistance rendered 
to the Executive Committee and to me personally during 
F 2 
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the past thirty years, during which I have employed 
all my activities in speaking in capital cities, towns and 
insignificant villages of the advantages of poultry breeding 
as an inexhaustible fountain of rural riches. The hour has 
arrived to say to all Spain: See what I have preached; see 


here assembled the great World’s Exhibition of Aviculture, — 


the crystallisation of what is done in the most advanced 
countries. The lands beckon us to follow their example, 
and if we do so we shall make such progress in Spanish 
poultry production as not only to maintain but improve the 
creditable position which we have already achieved in this 
World’s Second Congress and Exhibition.’’ 


The following Resolution, which was adopted by the Congress, | 


directed attention to the establishment of a National Poultry 
Institute in England :— 
‘* That it is desirable that Aviculture Research Institutes, 
similar to that described in the paper contributed by Mr. 
H. E. Dale, of the English Ministry of Agriculture, should 
_be established in all countries.”’ 

It is hoped that translations in English of the various papers 
read at the Congress will be obtainable in due course. Indi- 
viduals desiring copies of these papers should make application 
to the Hon. Secretaries, Second World’s Poultry Congress Com- 
mittee, 8, Vincent Square, Westminster, 8.W.1. 

With regard to the Exhibition, which was opened at Barce- 
lona on Saturday, 10th May. and closed in the evening of 
Sunday, 18th May, there is no doubt whatever that this was a 
great success. The exhibits filled a large hall (approximating 
in size to that of the Main Hall at Olympia), which was beauti- 
fully decorated in the true Spanish style. Over 120.000 people 


visited the Exhibition, which was divided into sections for the 


grouping of the exhibits received from each of the countries 
represented. Large sections of the hall were taken by Holland, 
Italy, France, Canada, the United States, Denmark, Czecho- 
Slovakia, Belgium, Spain and Great Britain. Tt is impossible 
to give here a detailed description of each country’s exhibits. It 
must suffice to say that each country represented made a good 
display. The British exhibit comprised some 88 pens of birds 
(usually three in a pen). All the fowls looked very well after 


their long journey. The British list of exhibitors was headed _ 


by H.R.H. the Prince of Wales, whose White Wyandottes, 
Rhode Island Reds and Australorps were penned near to the 
exhibits from the Queens of Spain and Belgium. It was 


| 
: 
: 
| 
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generally agreed that the British Section, as a whole, stood 
easily first both in point of numbers and quality, and it 
was easy to trace English blood in the exhibits of some other 
countries. The educational and scientific exhibits in the British 
Section attracted a good deal of interest, especially when it is 
remembered that these were the outcome of individual effort 
as compared with the State-supported exhibits of other countries. 

Professor Punnett’s exhibit of specimens illustrating the prin- 
ciples of sex-linked inheritance in poultry breeding, which were 
supported by some stuffed specimens (lent by the Ministry) of 
adult birds and chicks, attracted much interest. The meaning 
of these exhibits was made clear by letterpress in Spanish as 
well as English The Hon. Florence Amherst contributed a 
display of specimen eggs of most of the breeds of British poultry, 
which were attractively set out in cases. These were supported 
by small cardboard models of the breeds which laid the eggs 
shown. These models were lent by The Feathered World. A 
collection of photographs on poultry subjects and model poultry 
houses was contributed by Harper Adams Agricultural College. 

An interesting exhibit received from Dr. Crew, of Edinburgh 
University, included some photographs of an abnormal hen 
during its process of assuming male characteristics. Doctors 
Plimmer and Rosedale, of St. Thomas’s Hospital, London, 
sent exhibits showing how essential food factors influence 
the colour of the yolk in an egg, and how the lack of these 
essential factors influence the resulting chick. A display 
of illustrations of British breeds of poultry, produced by The 
Feathered World added a welcome touch of colour to the exhibit. 

The Congress decided to accept an invitation from Canada to 
hold the next World’s Poultry Congress at Ottawa, Canada, in 
1927. 


® * * * * ” 


Tun Rural Industries Intelligence Bureau has recently issued 

a leaflet* dealing with Bundled Firewood Manufacture, the 

Firewood: A object being to encourage the firewood 

Rural Industry. business in rural districts. It is pointed 

out that the industry, if properly carried 

out with up-to-date appliances, ‘‘ can be quite a reasonably 

profitable undertaking, not only for the small worker, but also 

by no means beneath the notice of the estate owner or agent, 

as a useful means of dealing with otherwise almost valueless 
small timber, tops and thinnings on his property.”’ 


* Leaflet No. 12 (Bundled Firewood Manufacture). 
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‘“ While it can be said with a fair amount of truth that in 
this business ‘ All is grist that comes to the mill,’ there are 
nevertheless many interesting and several important peculari- 
ties in the combustive properties of different species of woods 
which render them more or less suitable either for burning 
simply as fuel, or for splitting up for bundle wood. The 
requirements for the two cases are not the same, and what is 
good for the former purpose is not necessarily ideal for the 
latter. A few remarks therefore on differences of behaviour 
of some of the better-known varieties will not be out of place 
here.’’ 

‘" There is much difference of opinion in regard to the respec- 
tive merits of various home-grown timbers when used for fire- 
wood. The age and quality of wood has, of course, a great 
deal to do with its capacity for heat production, old slow-grown 
and thoroughly seasoned timber having much greater lasting 
and heating value than young and sappy growths with a 
comparatively small amount of heart wood.’’ 

‘’ Roughly speaking, the heat value of wood is more or less 
according to its hardness. Those kinds which burn slowly, 
evenly and quietly, eventually produce the greatest amount of 
heat, and are consequently most suited to be used as fuel for 
heating purposes; while the soft woods generally, and those 
which crackle and emit sparks during combustion, burn rapidly, 
developing an intense heat of short duration, and are therefore 
rather wasteful as fuel, except for special purposes. For 
instance, fuel of this latter kind was formerly used in the 
pottery and glass trades and for bakers’ ovens. These woods 
are specially suited for bundle-wood manufacture, although 
their value for sustained heating effect is generally low.”’ 

‘" Woods much given to sparking are not as a rule desirable 
as fuel, though in other respects they may be quite suitable. 
There are some species of woods indeed which burn with 
almost explosive violence, throwing out dangerous showers of 
sparks and glowing fragments, but these are not to be found 
amongst English varieties. Examples of woods which are, 
however, liable to sparking are resinous pinewoods, cedar, 
spruce, silver firs, also, to some extent, hawthorn and ash.”’ 

‘ For the purposes of the firewood bundler, with whom this 
pamphlet is mainly concerned, the foregoing peculiarities are 
not of great importance, and there are very few woods which 
can be said to be really unfitted for this purpose, though some 
of course are better than others. The principal requirements 
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are that the wood shall be easily cut and split and quick burn- 
ing, and on this account soft woods are preferable to hard. 
Liability to sparking is no serious disadvantage, as fires are 
presumably under observation while the kindling is being con- 
sumed, and smell and smoke, pleasant or otherwise, are matters 
of indifference.’ 

‘* One or two special points may be alluded to. Oak splits 
easily but is slow burning, and is better not used for bundling 
unless obtainable in the form of trade waste, such as well- 
seasoned ship timber, old barrel-staves, etc. Amongst dis- 
tinctly unsuitable woods may be mentioned privet, lilac, 
blackthorn, on account of their hardness, and elm on account 
of its cross grain as well as its slow-burning propensities. 
Poplar and non-resinous larch, especially when not thoroughly 
seasoned, are poor combustibles.”’ 

After giving examples dealing more fully with various species 
of woods which may be used for firewood, the leaflet considers 
storing, drying and seasoning; methods of obtaining supplies; 
pit props and trade waste; equipment (saws, engines, bundling 
machines); chopping; prices; costs of production; and several 
other matters of importance relative to the starting of a firewood 
business. A copy of the leaflet may be obtained from The 
Secretary, Rural lLndustries Intelligence Bureau, 258-262, 
Westminster Bridge Road, London, S.E.1. 


* * * o” * * 


THe Railway Fires Act, 1905, as amended by the Railway 
Fires Act (1905) Amendment Act, 1923, provides that, when 
damage is caused to agricultural land or to 
agricultural crops by fire arising from sparks 
or cinders emitted from any locomotive 
engine used on a railway, the fact that the engine was used under 
statutory powers shall not affect liability in an action for such 
damage, but this provision does not apply in the case of any 
action for damage in which the claim for damage in the action 
exceeds £200. 

The expression ‘‘ agricultural lanc includes arable and 
meadow land and ground used for pastoral purposes or for market 
or nursery gardens, and plantations, woods and orchards, and 
also includes any fences on such land, but does not include any 
moorland or buildings ; and the expression, ‘‘ agricultural crops ”’ 
includes any crops on agricultural land, whether growing or 
severed, which are not led or stacked. 


Railway 
Fires Acts. 


+ ae | 


392 Instruction in Cian Minx. [ JuLy, 


Section 2 provides that a railway company may enter on any 
land and do all things reasonably necessary for the purpose of 
extinguishing or arresting the spread of any fire caused by sparks 
or cinders emitted from any locomotive engine. 

It also provides that a railway company may, for the purpose 
of preventing or diminishing the risk of fire in a plantation, wood, 
or orchard, enter upon any part of the plantation, wood, or 
orchard, or on any land adjoining thereto, and cut down and 
clear away any undergrowth, and take any other precautions 
reasonably necessary for the purpose; but they must not, with- 
out the consent of the owner, cut down or injure any trees, 
bushes or shrubs. 

A railway company exercising powers under this section must 
pay full compensation to any person injuriously affected by the 
exercise of those powers, including compensation in respect of 
loss of amenity. 

The Act does not apply in the case of any action for damage 
by fire brought against any railway company unless (1) notice 
in writing of the fire having occurred and of intention to claim 
in respect thereof shall have been sent to the said railway com- 
pany within seven days of the occurrence of the damage; and 
(2) particulars in writing of the damage showing the amount of 
the claim in money not exceeding the said sum of two hundred 
pounds shall have been sent to the said railway company within 
twenty-one days of the occurrence of the damage. 

Light railways and tramways worked by steam power are 
within the scope of the Act. 


* * * ; * * * 


THERE is an unusual number of farmers in Berkshire who 
are licensed for the production of ‘‘ Certified ’’ and ‘‘ Grade A”? 
milk, or who are endeavouring to produce 

milk of similar standard. This is no doubt 

Clean Milk Si aaeey 
eae due to the location in the county of the 

Production in : : hres 
Berahies National Institute for Research in Dairying. 
The Berkshire County Agricultural Instrue- 
tion Committee, with a view to promoting the further adoption 
of improved methods, recently instituted a series of 10 demonstra- 
tions in clean milk production at certain licensed farms in the 
county, farmers and their herdsmen in the vicinity being invited © 
to attend. | 

A representative of the National Institute for Research in 

Dairying and the County Instructress were present to explain 


Instruction in 
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the whole process of Clean Milk Production at these demonstra- 
tions, which were conducted on lines advocated by the Ministry. 
After the visitors had been shown the cowsheds and dairy, the 
preliminary operation of grooming the cows and washing their 
udders and flanks was carried out. The milkers then washed 
their hands and put on the special coats and caps before milk- 
ing the cows. Covered pails were used, and as each cow was 
milked the milk was poured into the carrying pails, taken direct 
to the cooler, strained and run into 10-gallon milk churns. The 
churns when filled were sealed and the milk placed on a lorry 
for transport. Directly the operation was completed all utensils 
were thoroughly cleaned by washing and steaming. 

Great interest was shown at each of the demonstrations, the 
audiences being able to see the actual methods employed at the 
licensed farms. As many as thirty farmers with their men 
attended some of the meetings. 

It was thought desirable to point out that model buildings 
of elaborate design are not essential for the production of clean 
milk, and one demonstration was given, therefore, at the old 
farm buildings of the National Institute for Research in Dairy- 
ing. It was shown there that it is the methods employed and 
not expensive buildings that are essential for the production 
of clean milk. | 

Ag a result of the demonstrations a clean milk competition 
has recently been held for herdsmen, whose interest, no less 
than that of the farmers. must be evoked, if success is to be 
achieved. 


* % * * % * 


Tue Ministry of Agriculture and Fisheries is taking advantage 
of the presence in England this summer of a number of 
Dominion botanists and mycologists to hold 
a conference affording an opportunity for a 
free and open discussion between members 
of the British Empire of the scientific 
principles which should underlie legislation regulating the im- 
port of plants and plant products. 

The Council of the Surveyors’ Institution have kindly offered 
the use of the Lecture Hall at 12, Great George Street, West- 
minster, and the conference will be held there on Thursday, the 
17th July, commencing at 11 a.m. 

The presence of scientists, nurserymen and other persons 
interested in the subject will be welcomed. 


Conference on 
Plant Disease 
Legislation. 
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In order both to protect purchasers of stocks of bees and to 
effect an improvement in the health standard of bees, the 
Ministry of Agriculture and Fisheries has 
made arrangements for the inspection, on 
application, of apiaries where bees are raised 
for sale. Where no brood diseases are found 
to be present in an apiary, an official certificate to that effect will 
be issued. For the present it will not be possible to include 
Acarine disease in the scheme, and the certificates will relate 
solely to freedom from brood diseases, though they will not be 
issued for apiaries where Acarine disease is seen to be present. 
The frames containing the combs of the colonies that are passed 
on inspection will be impressed with a metal stamp with the 
date of inspection, and this will afford protection to the pur- 
chaser. Owners of apiaries where bees are raised for sale are 
invited to make early application for inspection. All applica- 
tions should be addressed to the Secretary, Ministry of 
Agriculture and Fisheries, 10, Whitehall Place, London, 
S.W.1. Fees at the rate of £2 2s. per day, with a minimum 
of £1 1s., will be charged for this service. 

* * ‘ * * * * 


Examination and 
Certification of 
Apiaries. 


Tue Commercial Secretary of the British Legation at 
Bucarest states that an extraordinary credit has been placed 
at the disposal of the Rumanian Ministry 

ATU Nice a of Agriculture and Domains for the 
purpose of purchasing bulls, rams and 
boars for breeding purposes. 

There would appear to be no opening for British bulls and 
rams, but there is every prospect that the departmental com- 
missions would approve purchases of British boars. Any 
breeders in this country wishing to sell boars to Rumania 
should send their offers direct to the Ministry of Agriculture 
and Domains, Direction Zootechnica, Bucarest. 


to Rumania. 


* * * * ; * * 


THE Ministry has approved a proposal of the Durham County 
Council to award scholarships in poultry-keeping tenable at 
: : the County Poultry Station at Houghall, 
TUNE eee Dine and will aid expenditure thereon under the 
Education Grant Regulations up to a 
maximum of £90 in the current financial year. ‘These scholar- 
ships will be of 12 weeks’ duration, and the number of awards 
will probably be six annually (value not exceeding 25s. each 
per week, to cover tuition, board and lodging). 


Scholarships. 
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Scholarship holders will be under the direct control of the 
poultryman at the Station, and he will be responsible, under 
the supervision of the County Poultry Instructor, for their 
practical training. Lectures and theoretical instruction will 
be given by the Poultry Instructor on three days a week, and 
as wide a range of subjects as possible will be covered in 
the 72 lectures which it is proposed to deliver during each 
course, which will include incubation, rearing, breeding, 
feeding, housing, diseases and book-keeping. 

It is the Authority’s intention that practical and theoretical 
knowledge shall be combined in the course in such a way that 
the scholarship holders will gain a sound knowledge of the 
principles underlying successful poultry-keeping. 


* ® wo. ae * 2 


Foot-and-Mouth Disease.—The position has undergone consider- 
able fluctuations since the June issue of the Journal. The outbreaks 
for the week ended 25th May fell to 8, and during the following week 
no outbreak occurred in any part of the country. During the week 
ended Sth June, however, 5 outbreaks were confirmed, of which 1 was 
in Kent in a free area, 1 in Northants, and 3 in Notts. The Northants 
and Notts outbreaks necessitated extensions of the respective infected 
areas in which the cases occurred. 

During the week ended 15th June, 10 outbreaks occurred, the 
counties involved being: Berks (1), Derby (2), Northants (2), Notts (3), 
Oxford (1), and Yorks E.R. (1). Of these the outbreaks at Iffley, 
Oxon, on 10th June, and Halsham, Yorks E.R., on 12th June, 
occurred in new areas, while extensions of areas were necessitated by 
the outbreaks in Berks and Derby. During the week ended 22nd June, 
17 outbreaks occurred including 8 in Surrey, and involving a new 
district. 

The total number of outbreaks from the 27th August, 1928, to 22nd 
June, 1924, is 3,127, involving 41 counties in England, 2 in Wales, 
and 12 in Scotland, and the slaughter of 104,760 cattle, 43,856 sheep, 
48,485 pigs, and 129 goats. The gross amount payable in compensa- 
tion for these animals is £3,342,000, and the receipts in respect of 
the salvage of healthy carcasses amounts to £495,000. 


Importation of Plants into Canada by means of the 
Parcel Post.--The Ministry desires to inform exporters of plants 
that the Canadian Authorities have withdrawn the prohibition placed 
on the importation of nursery stock through the mails. Small parcels 
of plants, bulbs, etc., may now be sent to Canada by the parcel post, 
each parcel being accompanied by the usual official certificate of 
health issued in the country of origin. The consignment will also be 
examined at the port of entry (Vancouver or Montreal). 

The Canadian importer must first obtain an import permit in the 
usual manner, and indicate that he desires to import by means of the 
parcel post. Special labels will be furnished to the applicant, who 
should send them to the exporter to be affixed to the packages, together 
with the copy certificate of health. Exporters. are recommended to 
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place inside the package an additional label indicating the address of 
the consignee. 

Small consignments of plants to be sent to Canada by parcel post 
can be examined at the Ministry’s office, 10, Whitehall Place. A fee 
of Is., payable in advance, is charged, and the following procedure 
must be foliowed:—The plants must be sent to the office of the 
Ministry in a box which can easily be opened, and packed in such a 
way that they can be taken out and thoroughly examined and then 
repacked by the inspector. The box must be labelled ‘‘ Plants (bulbs 
or seeds) for export.’’ The necessary labels, prepaid, and directed to 
the Canadian address, must be enclosed, together with the Customs 
declaration required by the postal regulations. After examination the 
parcel will be posted, and a receipt of posting obtained and sent to the 
consignor. If it be desired that the parcel shall be insured, the 
requisite sum must be forwarded. Parcels should, where possible, 
reach the Ministry at least a week before the departure of the mail. 

Establishing a Tuberculosis-Free Dairy Herd.—With 
reference to the fifth paragraph on page 147 of this Journal for May, 
1924, in the article by S.E.B. dealing with the Establishment of a 
Tuberculosis-Free Dairy Herd, results of the cod liver oil method of 
calf rearing have now been obtained. 

On 15th May, 1924, 85 calves (average age 9.31 months) were 
tested. 24 of these calves had been reared on the cod liver oil method, 
and 11 on the Grade ‘‘ A’? method. All 35 calves satisfactorily passed 
the test. 

Leaflets issued by the Ministry—Since the date of the 
list given on page 808 of the June issue of the Journal, the following 
leaflets have been issued :— 

New—No. 37. Bean Aphis. 

Revised—No. 195. American Gooseberry Mildew. 

Amended—No. 28. Potato disease (Blight) and its Prevention. 

Feeding Trials with Silage.—-Regarding the article on 
“ Feeding Trials with Silage,’? which appeared in the Journal for 
April, 1924, page 50, objection has been made that the results of the 
experiments tabulated therein are at variance with those obtained in 
previous trials. 1t should be explained, therefore, that the author 
of a signed article in the Ministry’s Journal is solely responsible for 
the statements made in it. It will be obvious that in experimental 
work in any branch of agriculture the results obtained by different 
investigators and the conclusions drawn by them may differ, but it 
may nevertheless be desirable to publish the results as matters of 


interest. 
* % a * * «* 


QUESTIONS IN PARLIAMENT. 


Hop Control.—In reply to a question asked in the House of 
Commons on 30th May by Viscount Wolmer, as to whether it is pro- 
posed to extend the hop control beyond the date of its lapse, 16th 
August, 1925; and whether to do so would require legislation, Mr. 
Noel Buxton, Minister of Agriculture, replied: ‘‘ I am giving careful 
consideration to the organisation of the hop industry in view of the 
termination of the present period of control in August, 1925, but I 
am not yet in a position to make any statement on the subject. The 
reply to the last part is in the affirmative.’’ 
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Insolvencies among Farmers —Mrs. Philipson asked the 
Minister of Agriculture in the House of Commons on 26th May, what 
is the information in detail upon which the statement is made in the 
current (May) number of the Official Journal of the Ministry (page 
182), that, as regards the number of cases of public insolvency occur- 
ring amongst farmers, the pasture aieas have suffered moie than the 
arable areas; what are the areas to which he refers; what is the 
number of the insolvent farmers and the years, and whether, in point 
of fact, the Ministry, or the author of the statement, in arriving at 
the above conclusion, was aware of the actual character of the farming 
operations carried on by the said insolvent farmers? 

Mr. Buxton replied that he was informed by the author of the 
article, who was solely responsible for the views expressed therein, 
that the statement referred to was based on the geographical distri- 
bution of the receiving orders in bankruptcy in the case of farmers 
in 1922. Tho number of receiving orders was 287. Of these cases 108, 
or 37 per cent. only were in the eastern half of England, which, on 
the whole, is more distinctively arable than the western half. With 
regard to the last part of the question, the records of public insol- 
vencies do not include any information as to the character of the 
farming. 

Wages, Scotland.—Mr. D. Millar asked the Secretary for Scotland 
in the House of Commons on 16th April, in how many districts 
in Scotland agreements had been entered into between the farmers’ 
unions and the farm servants fixing the current rate of wages for 
agricultural workers; and whether he could specify the rate of wages 
paid for each grade of worker in each district ? 

Mr. Adamson replied :—‘‘ According to information furnished by 
the Scottish Farm Servants’ Union, I understand that agreements were 
made at the recent hirings in the Lothians and in the Glasgow district, 
which includes Dumbarton, West Stirling, Lower Lanark and Renfrew. 
The terms agreed on are as follow :— : 

East Lothian.—An increase in wages of 1s. per week for all men 
and women employed on the farms, and a bonus of 26s. to be 
payable to all men on the farms, in the event of the average fiars’ 
prices for wheat, oats and barley for 1925 exceeding the average 
fiars’ prices for these grains for the year 1924. This brings the 
standard for ordinary married ploughmen to 34s. per week, with 
16 cwt. of potatoes in the year and house rent free. First men 
are paid 1s. per week more. Grieves, cattlemen and herds usually 
receive higher rates, but these vary according to size of farm, etc., 
and it is not possible to state any standard figure. Women’s wages 
are 21s. per week. 

Midlothian and West Lothian.—An increase in wages of 1s. per 
per week for men and 6d. for women. This brings the standard 
rate for ordinary married ploughmen to 35s. to 39s. per week, with 
12 cwt. of potatoes in the year and house rent free. First men 
are paid 1s. per week more; the rates for grieves, cattlemen and 
herds vary as in East Lothian. Wages for women workers range 
from 19s. to 20s. per week. ‘ 

Glasgow District.—An increase in wages of Is. per week to all 
male married workers. This brings the standard rate to 38s. to 
40s. per week, with six cwt. of potatoes and 10 stone of meal in 
the six months and house rent free. First men receive ls. per 
week more.”’ 
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Agricultural Workers’ Wages (Europe).—Mr. Briscoe asked 
the Minister of Agriculture in the House of Commons on 6th June, 
Whether he had any information showing which are the countries in 
Europe where wages of agricultural workers are regulated; and would 
he state whether it is by the State, and what the regulated Wages are ? 

Mr. Buxton replied that in a number of countries in Europe the 
wages of agricultural workers are regulated under some system of State 
control. In Hungary and Esthonia the machinery appears to resemble 
the Trade Board system in existence in this country. He was circu- 
lating in the Official Report such information with regard to the 
various countries as was in his possession. He had no definite 
information as to the current rates of wages. 

Following is the information :— 

“The following is a summary of such information with regard to 


the regulation of agricultural wages in Europe as is in the possession — 


of my Department. The particulars have been collected from various 
sources, and must not be taken as necessarily complete. 

Austiza.—In the absence of collective or individual Wage con- 
tracts, wages must not be less than permanent statutory minima 
fixed by law. 

Belgium.—Individual bargaining is the general rule, with pro- 
vision for appeal to board of arbitrators. In certain provinces, the 
decisions of the arbitration boards have force of law. 

Czechoslovakia.—Collective agreements (which must be registered 
with the State Labour Department) must be based on a scheme of 
labour conditions and scale of wages drawn up annually by the 
Agricultural Department of the Ministry of Labour. Disputes are 
referred to joint committees and, if necessary, to arbitration courts. 

Denmark.—Wages boards consisting. of three conciliators are 
charged with the duty of administering agreements reached between 
employers’ and workers’ organisations. In the event of a dispute 
the matter is referred to the Permanent Arbitration Court, whose 
findings have the force of law. 

Esthonia.—Provincial Joint Committees meet every year for the 
purpose of considering minimum rates of wages and the hours of 
work, their proposals being submitted to the Ministry of Labour, 
which communicates them to the National Joint Committee. The 
National Committee examines and co-ordinates the preposals of 
the provincial committees, which are then, if approved by the 
Ministry of Labour, published, and assume the force of law. 

France.—As in Belgium, individual bargaining prevails 
throughout the country. Conciliation committees act in cases of 
‘dispute. 

Germany.— Conciliation boards exist to solve difficulties arising 
out of collective agreements. 

Hungary.—Under an Act passed last year, a system is to be 
established for the fixing of agricultural wages by district com- 
mittees (comprising representatives of both sides, and an inde- 
pendent. president and vice-president). The rates fixed will be 


enforceable by law. Pending organisation of the new system, the . 


Act empowers the Minister of Agriculture to fix a minimum rate 
for 1923 and 1994. 

Italy.—Conciliation committees are believed to exist for the 
‘settlement of disputes. 
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Netherlands.—Provision is made for conciliaticn in cases of dis- 
putes affecting £0 or more workeis. 

Norway.—Settlement of disputes rests with industrial courts. 

Poland.—Disputes arising out of collective agreements are 
dealt with by joint conciliation and arbitration committees. As 
a temporary measure, a special arbitration Board was set up in 
1921 with power to fix wages and working conditions of agricul- 
tural labour, and this board has continued to function up to the 
present. 

Sweden.—Machinery has been established for arranging of col- 
lective agreement. Any disputes are referred to a central arbitra- 
tion court, whose decisions are enforceable by the organisations 


concerned.”’ 
* * * iad * * 


REPLIES TO CORRESPONDENTS. 


Millipedes.—H.P. enquired the cause of certain damage _ to 
celery grown in a greenhouse. 

Reply: The specimen is rather small but there are upon it quite 
sufficient millipedes (Julus pulchellus) to account for the damage. 
Damage by millipedes is not infrequently combined with that of slugs, 
which are, of course, very troublesome as regards celery. As a rule, 
the presence of millipedes in such quantity betrays a high content of 
vegetable humus in the soil. The Ministry’s leaflet No. 94, Millipedes 
and Centipedes, gives some details of life history and suggestions for 
control. 

Dissolving Bones.—K.N. asks how to dissolve bones for manure. 

Reply: From old references to the matter it would appear that 
farmers used to be in the habit of purchasing inch-bones and treating 
them with sulphuric acid. The bones were placed within a ring of 
ashes, and after mcoistening them with water the acid was poured over 
them and the mass was then stirred with rakes until every frazment 
of bone was brought into contact with the acid. They were then 
mixed with the ashes and left in a heap to dry. It will ke noticed 
that in this case the bones had to be broken first. The process is said 
to have been somewhat awkward and even dangerous. Consequently 
preference is now given to bones which have been dissolved in properly 
equipped factories. On the processes there adopted such books as 
Collins’ ‘‘ Chemical Fertilisers’? and Fritsch’s ‘‘ The Manufacture of 
Chemical Manures’’’ might be consulted. 

Indoor Cow-keeping.—L.C. inquires as to keeping cows in stalls 
all the year round and feeding entirely on bought produce. 

Reply: The Ministry is not aware of any herd, outside the towns, 
which lives ‘‘ practically entizely on bought preduce.’’ Did such exist, 
it could scarcely be characterised in terms of number of cows kept per 
acre, as practically no acreage of farm-land would be reyuired for its 
support. It may be mentioned that when cows are kept on the soiling 
system, one acre will suffice for two to three cows. 

As to the question whether, assuming it to be profitable to purchase 
all food for a 1,000 gallon cow, any land is necessary for the keeping 
of cows, the answer is probably to be sought in the practice of the 
industry. If the method were promising from a money-making point 
of view it would probably have already been tried all over the 
country. But the cows would doubtless soon deteriorate and wear out 
as they do in town dairies. 
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Grub on Chrysanthemum Leaves.—H.P.W. enclosed young 
chrysanthemum leaves showing a ‘ blight.” 

Lteply: The insect attacking the chrysanthemum leaves is the grub 
of a small fly, Phytomyza chrysanthemi. This grub or larva lives 
between the layers of the leaf, making tunnels and feeding upon the 
tissue. The best remedy to apply is to pick off by hand and destroy 
the attacked leaves on the very first indication of attack. This will 
generally prevent further trouble. If the attack once gets a hold on 
the plants when they have become a fair size, it is extremely difficult 
to control. A very strong solution of nicotine and soap is then the 
only remedy. Its effect, however, is sometimes doubtful, and it is also 
expensive to apply, so that checking the attack in the early stages by 
the removal of the leaves as indicated is quite the best manner of 
dealing with the pest. 


Vine Scale.—J.H.R. forwarded specimens of a pest which was 
ruining a vine. 

Reply: The pest is the vine scale (Pulvinaria vitis), a coccid which 
occurs not uncommonly on vines both under glass and also out of 
doors in sheltered places. This can be controlled by spraying or wash- 
ing the vines thoroughly with paraffin emulsion at the time when the 
plants are dormant. Other insecticides, such as lime-sulphur, would 
also prove, effective. The Ministry’s leaflet No. 352 (Control of Pests 
of Fruit Trees in Gardens and Small Orchards) gives instructions for 
making a number of washes, including lime-sulphur. 


% Me te we * * 


ADDITIONS TO THE LIBRARY, 


[Readers of the Journal who are not aware that certain books and agri- 
cultural periodicals may be borrowed from the Ministry’s Library 
should write for particulars and conditions of loan. J 


Agriculture, General and Miscellaneous. , 

Watson, J. A. S., and More, J. A.—Agriculture : The Science and Prac- 
tice of British Farming. (666 pp. + xxx plates.) Edinburgh and 
fiondon : Oliver & Boyd, 1924, 15s. net. [63 (022). ] 

Bear, F. E.-—Soil Management. (274 pp.) New York: John Wiley; 
London : Chapman & Hall, 1924, 10s. net. [63.11(02).] 

International Institute of Agriculture.—Production et Consommation des 
Hngrais Chimiques dans le Monde. 8rd edition. (266 pp. + 99 
charts.) Rome, 1924. Fr. 25. [68.1621. ] 

International Institute of Agriculture—les Offices de Comptabilité 
Agricole dans les Divers Pays. (529 pp.) Rome, 1924, Fr. 50. [657.] 

Canada Advisory Council for Scientific and Industrial Research. 
Bulletin 11 :—Nitrogen Fixation. (28 pp-) Ottawa, 1924. [668.6.] 


Field Crops. 
Welsh Plant Breeding Station.—Series H, No. 8, Seasons 1920-23 :— 
Hurther Investigations with Herbage Plants :— 
I, Seasonal Productivity of Herbage Grasses, R. G. Stapledon. 
II. The Nutritive Value of Grasses as shown by their Chemical 
. Composition, T. W. Fagan and H. T. Jones. 
III. Productivity of Different Strains and Nationalities of Red 
Clover, R. D. Williams. 
IV. A Note on Subterranean Clover, R. D. Williams and 
W. Davies. 
V. Grassland and the Grazing Animal, R. G. Stapledon, T. W. 
Hagan and R. D. Williams. 
(168 pp.) Aberystwyth: University College of Wales, 1924, 12s. 6d. 
(63.33. ] 
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In a speech made in the House of Commons on 12th February 
last, the Prime Minister made the following statement: ‘* The 
Government propose to support, either by 
loans or by guarantees, co-operative enter- 
prises controlled by the agricultural com- 
munity, organised and directed mainly to 
deal with agricultural produce, the buying of the raw materials, 
seeds, manure, the buying of implements of cultivation, the sup- 
plying of markets, and all those processes necessary to make 
agriculture 2 paying and prosperous concern in this country.” 

There are three directions in which steps have been taken 
to render assistance to agricultural co-operative enterprises in 
this matter: (a) through the Agricultural Credits Act for the 
supply of credit, (b) by means of loans to agricultural co-operative 
enterprises, and (c) by guarantees to larger agricultural organisa- 
tions under the Trade Facilities Acts. | 

Agricultural Credit Societies—The Agricultural Credits Act 
was passed in August, 1928, and on the initiation of the scheme 
the rate of interest on loans was fixed at 5 per cent. This made 
it necessary for Societies to charge 6 per cent. to borrowers, and 
it appeared likely that this would prove a serious obstacle to 
the success of the movement. The rate of interest was reduced 
in March of this year to current Bank rate with a minimum of 
4 per cent., so that this obstacle has now been removed. 

The Act provides facilities which enable farmers, small holders, 
allotment holders, and other agriculturists to obtain credit to 
meet such expenses as the purchase of seeds, fertilisers, feed- 
ing stuffs, the purchase of breeding and other live stock, of 
machinery and implements, the erection of silos, barns, fencing, 
etc., the purchase of fruit trees, etc. 

(56051) P.6./R.4. 8,500, 8/24. M.&S. A 
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A leaflet* has been issued explaining the method of forming 
societies, and if the scheme outlined in the leaflet is taken up 
it should prove of great advantage to small farmers and others 
in enabling them to purchase live stock and requirements on 
extended credit. It is not usually practicable or desirable for 
@ society to be formed exclusively of prospective borrowers, and 
the method suggested in the leaflet is that such societies can 
best be promoted through the agency of existing co-operative 
societies or other organisations, who will take up shares in the 
Credit Societies without being actual borrowers. Under such 
an arrangement the share capital subscribed by the co-operative 
society, or other organisation, combined with the shares taken 
up by prospective borrowers and with the proportionate Govern- 
ment advance, would put the society on a sound footing. 

The advantage of combining a Credit Society with a Co- 
operative Trading Society is that the loan and the purchase 
can be made through the same channels at the same time. The 
object of the loan in the majority of instances will be to enable 
the borrower to purchase agricultural requisites such as fertilisers, 
seeds, live stock, implements, etc., and the natural course is to 
adapt the scheme to the ordinary conditions of agricultural 
trade in which credit plays a very large part. The adoption 
of the above proposal by Co-operative Trading Societies would 
be to the benefit of those farmers and small holders who wished 
to make purchases on a system of deferred payments as con- 
templated by the Act, and it would also seem to be to the 
advantage of Co-operative Trading Societies as it would in effect 
enable them to provide credit facilities for their customers on 
a larger scale than they would otherwise be able to offer. 

Loans to Co-operative Enterprises —A sum of £200,000 has: 
been provided by Parliament in order to enable the Ministry of 
Agriculture to make loans to develop forms of co-operation 
directed to the preparation and marketing of agricultural pro- 
duce, such as bacon factories and milk depdéts, and a committee 
of business men and persons interested in co-operation has been 
appointed to advise the Ministry in regard to the making of these 
loans. A number of applications are under consideration. The 
amount of the loan to any one Society under this scheme is 
limited to £10,000.+ | 

Assistance under the Trade Facilities Acts.—The needs of large 
undertakings which require more money than can be provided 
under the above scheme are met by the Trade Facilities Acts. 
ee 


MING. 31d, 
t The conditions under which loans will be made are printed at p. 480, 
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Under the terms of the Trade Facilities Acts the Treasury may 
guarantee the interest and repayment of loans raised in connec- 
tion with the carrying out of any capital undertaking, or for the 
purchase of articles manufactured or produced in the United 
Kingdom which are required for the purposes of any such under- 
taking, if they are satisfied that the application of the loan in the 
manner proposed is calculated to promote employment in the 
United Kingdom. The guarantees cannot be used for the pro- 
vision of working capital, nor for the purpose of extinguishing 
existing liabilities. 

Agricultural undertakings which might be eligible for con- 
sideration are sugar-beet factories, dairy factories or milk depdts, 
large bacon factories, live-stock auction marts, fruit markets 
or other large-scale undertakings dealing with agricultural 
produce. 


& Note.—Further particulars of any of the schemes referred to above may 
be obtained on application to the Secretary, Ministry of Agriculture and 
Fisheries, 10, Whitehall Place, London, 8.W.1. 


¥ * * * * % 


Tue Fourth International Seed-Testing Congress was held at 
Cambridge from 7th to 12th July, and included visits to 
Rothamsted Experimental Station and the 

Fourth Inter- Brit; ; ae 

ritish Empire Exhibition. An excursion 

national Seed- 

programme was also arranged from 14th to 
chap Se Ea 16th July to enable the delegates to visit 
the warehouse and seed-cleaning plant of the Eastern Counties 
Farmers’ Co-operative Association, Ltd., the seed establishment 
of Messrs. Sutton and Sons, Reading, and the Royal Botanic 
Gardens, Kew. 

The Congress was attended by official delegates from the 
following countries: Argentina, Belgium, Canada, Czecho- 
Slovakia, Denmark, Egypt, England and Wales, Finland, 
France, Germany, Greece, Holland, Hungary, Irish Free State, 
North Ireland, Lithuania, Norway, Poland, Rumania, Russia, 
Scotland, Sweden, Switzerland and the Ukraine. The Inter- 
national Institute of Agriculture at Rome was also represented, 
and officials of the United States Department of Agriculture 
attended. 

With one exception the meetings of the Congress were held 
at the National Institute of Agricultural Botany, Cambridge. 
The Congress was opened on 7th July by Sir Lawrence Weaver, 
who welcomed the delegates. Mr. Alfred Kastham, the Director 
of the official Seed Testing Station for England and Wales, 

A 
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Cambridge, then read a paper on the work of the Station. The 
delegates were subsequently entertained at lunch by the Council: 
of the Institute. The afternoon session was devoted to a report 


by Director K. Dorph-Petersen, of Copenhagen, on the work of 


the European Seed Testing Association. 

On 8th July, Director Dr. A. Volkart, Zurich, put forward a. 
proposal regarding regulations for the European Seed Testing 
Association; Mr. T. Anderson, Edinburgh, read a paper on 
Uniformity in Seed Testing Reports; Dr. Y. Buchholz, 
Christiania, 2 paper on the Determination of the Water Content 
of Seed; Professor L. Bussard, Paris, a paper entitled ‘‘ Should 


not the percentages by weight of weed seeds, and the names of 


the species which occur most frequently, be quoted in each 
purity determination; and which are the species which should 
always be counted as weeds? ’’; and Director Dr. A. v. Degen, 
Budapest, a report on the work of the Dodder Committee 


appointed at the Copenhagen Congress, and a paper on the 


Longevity of Seeds. : 

Papers ‘read on 9th July were by Professor Dr. A. Voigt, 
Hamburg, on Germination Tests, especially of Clover and Grass 
Seeds; by Director Dr. W. franck, Wageningen, on Germination 
Investigations by Low Temperature : by Director Dr. A. Volkart, 
Zurich, on the Determination of Origin established by the 
European Seed Testing Association; and by Mr. Edgar Brown, 


Washington, and Dr. G. Pammer, Vienna, on Valuation of’ 


Hard Seeds and Determination of Broken Seedlings. The after- 
noon session, held at the School of Agriculture, at which the 
papers by Dr. Volkart and Messrs. Brown and Pammer were 


read, was attended by the delegates to the International Seed 


Trade Conference, which was being held in London concurrently 
with the Seed Testing Congress. 

The morning session of 10th July was devoted to papers by. 
Director K. Dorph-Petersen, Copenhagen, on Investigation of 
seeds which are not fully matured, and determination of the 
germinating power in the soil of such seeds: and Director Drei: 
Chmelar, Brunn, and Dr. Gentner, Munich, on Laboratory and 
field investigations on purity of strain and the investigation of 
diseases which are transmitted by the seed. The delegates were 
entertained’ at launch by the Master of Magdalene College. 


At the afternoon session it was unanimously agreed to extend” 


the scope of the European Seed Testing Association, which was 


formed at the third International Seed Testing Congress held at: 
Copenhagen in 1921, so as to make it fully international. The. 
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constitution of the new International Association was approved. 
The object of the Association is the advancement of all questions 
connected with the testing and judgment of seeds. An Executive 
Committee and several special Committees to deal with various 
problems connected with seed testing were formed. 

An invitation from the International Institute of Agriculture 
to hold the next International Congress in Rome _ was 
unanimously and cordially accepted, and it was agreed that this 
should be held during the first half of May, 1927. It is pro- 
_ posed that the Association shall work in co-operation with the 
International Institute of Agriculture, and arrangements have 
been made for papers of interest to the Association to be 
published in the Bulletins of the Institute. 

The next day, 11th July, was fully occupied by a visit to 
Rothamsted, and at 8 p.m. the delegates were entertained at 
dinner in the Hall of Trinity College, Cambridge, by the British 
Government, the Rt. Hon. Noel Buxton, Minister of Agriculture, 
presiding. In extending a hearty welcome to the delegates and 
other guests, on behalf of the Government, Mr. Buxton said the 
Government fully recognised the importance of seed testing, and 
it was felt to be a privilege to be able to hold the Congress at 
Cambridge. In agriculture rather more than a well-prepared 
fertile soi! was needed. Seed testing was essential to the improve- 
ment of seed and to the solution of present-day problems. He 
paid a tribute to the work of Professor Biffen in producing new 
wheats, and urged that more of these wheats should be grown 
in this country. If they were, there would be a great addition 
to our national resources, and there would be a great economy 
in transport, as foreign wheat would not need to be transported 
to the same extent to mix with our home-grown wheat. He 
hoped and felt sure there would be good results from the meet- 
ings of the Congress. 

Professor Dr. W. L. Johannsen, Copenhagen, and Dr. A. 
Volkart, Zurich, replied on behalf of the delegates. The toast 
to the Chairman was proposed by Dr. Erik Insulander and 
seconded by Sir Lawrence Weaver. The singing of medieval 
pastorals by the Choir of Trinity College, and the singing of 
Grace at the close of the dinner, greatly added to aN interest 
of the delegates and other guests. | 

Tt should be added that both the Congress and the Ministry 
are greatly indebted to the authorities of Trinity College, 
Emmanuel College and Selwyn College for their courtesy in 
lodging and entertaining within their historic precincts so many 
of the delegates and others attending the Congress. 
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Tne annual expenditure by the State on agricultural research 
now reaches very considerable dimensions, partly as a result of 
the provision by the Corn Production Acts 
b ; (Repeal) Act of the fund of £850,000 for 

eareae ee the development of agricultural research and 
Moe education. A proportion of the annual 
expenditure (amounting approximately to £180,000) takes the 
form of annual grants in aid of fundamental and continuing 
research work carried out at Agricultural Research Institutes, 
each of which deals with a special subject (soils, plant diseases, 
fruit growing, dairying, and so on). There are still a few gaps 
in the scheme of agricultural research, but these are being filled, 


Studies Concern- 


and the nation may justly claim that it has created an organisa-. 


tion which covers every side of agriculture and has laid the 
foundations for that complete scientific investigation upon which 
any great and lasting improvement of agricultural practice must 
ultimately be based. 

A policy which has for its object the increase of facilities for 
research would be incomplete without arrangements for ensuring 
that the results of research are made available for farmers. For 
this purpose a service of specialist advisory officers (entomolo- 
gists, mycologists, chemists, economists and veterinarians) 


attached to University Departments of Agriculture and 


Agricultural Colleges has been established, the country being 
divided into fourteen provinces for the purpose; and County 
Councils have appointed agricultural organisers and county 
agricultural staffs. It is the duty of all these officers to familiarise 
themselves with the results of research, apply them to local 
conditions, and bring them home to the best of their ability to 
farmers in their areas. 

Lectures given by University, College, and County lecturers 
on agricultural subjects to students at Agricultural Colleges, 


Farm Institutes and audiences of farmers and farm workers aid 


in the dissemination of new knowledge. Quite recently the 
Ministry of Agriculture hag set on foot, in co-operation with the 
National Farmers’ Union, a scheme by which addresses at meet- 
ings of branches of the Farmers’ Union are given by the men who 
are engaged in research work at the different Institutes. 

The spoken word has a magie which the book cannot possess, 
but all things are not meet to be spoken, and the printed word, 
moreover, can reach those who have no opportunity of hearing 
lectures. The Ministry has published a large series of leaflets, 
dealing with every branch of agricultural practice, which are 
revised frequently to embody the latest results of research ; and’ 


ae —~ 
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every month this Journal brings to a considerable agricultural 
public one or more articles by research workers detailing their 
methods and results. | 

Besides the farming community, however, it is necessary also 
that the wider public should be made aware of the progress of 
agricultural research; and as much with the object of informing 
them as the farmer, the Ministry in 1921 directed Mr. V. E. 
Wilkins to compile a readily intelligible, summary account of 
practically the whole of the work on which agricultural 
researchers were then engaged. The resulting book, “‘ Agricul- 
tural Research and the Farmer,’’ received a cordial welcome and 
a ready sale, more than sufficient to encourage the Ministry to 
proceed with the publication of a series of monographs taking in 
turn snbjects upon which the research worker has something new 
and y."1able to say to the farmer and saying it in greater detail 
than was possible in Mr. Wilkins’ book. 

The first monograph of the series,* has been compiled by 
Dr. Stenhouse Williams and the staff of the National Institute 
for Research in Dairying. This Institute dates back to 1911, 
for it was on 80th September in that year that the then Board 
of Agriculture received a memorandum urging the suitability of 
Reading as a centre for dairying research, and in reply indicated 
its willingness to make a two-thirds contribution up to £2,500 
per annum towards the cost of such an Institute. The first 
payment authorised by the Ministry was one of £7 on milk 
churns, milk, sterilising, etc., in connection with an investiga- 
tion into the effect of ventilated and unventilated churns on 
the keeping properties of milk in’. transit. In 1912-13 the 
Ministry’s annual grant was £1,510, an amount which has 
gradually increased to about £8,000 a year. The Institute, 
whose work touches vital questions of public health, is supported 
also by the Ministry of Health, and the Medical Research 
Council, as well as by the Royal Agricultural Society of England 
and the dairy industry. 

Large sums of money have been raised by the Institute for 
capital purposes and the Treasury has, since the war, sanctioned 
capital grants amounting to £32,000 on the condition that equal 
sums are raised from other sources. With this assistance, and 
also largely through the munificence of Viscount Elveden, the 
Institute has been able to provide itself with new buildings and 
a farm of its own, where its work will continue and develop 


*“ Studies concerning the Handling of Milk,” Misc. Pubn. No. 41, to be 
obtained at the Ministry’s Office, 10, Whitehall Place, London, S.W.1. Price 
1s., post free. 
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under the best conditions. Further financial assistance from 
other than Government sources is, however, still a crying need 
of the Institute. 

The subject chosen for this first monograph is of particular 
interest at the present time in the light of the Milk and Dairies 
(Amendment) Act, 1922, and the attention which is now given 
to the production of clean milk. The book has been written in 
as simple language as possible, and the use of scientific terms 
has been reduced to a minimum in order that it may be readily 
intelligible to all classes of readers. It should appeal to a wide 
public—dairy farmers, milk distributors and sellers, medical 
men—and, it is to be hoped, to some at least of the milk- 
consuming public, who are not professionally interested in it. 
Milk is not consumed either in sufficient quantity or in such a 
condition of cleanliness as to promote, as it might promote, the 
health and well-being of the people, who cannot afford to be 
ignorant of how it is produced and distributed, and of how those 
things might be better done with advantage to producer and 
consumer alike. 


at % * cd bad * 


Tue Minister has made an Order, the Foreign Animals Order 
of 1924 (No. 2), which came into operation on 15th July, requir- 
Prevantionvot ita the Master of any vessel which has 
‘ within 60 days before entry into port carried 
Introduction of a 
animals from a prohibited country to any 
Foot-and-Mouth 
other country, to make a declaration to that 
effect to the Ministry immediately upon 
entry into port. The Order further prohibits the discharge of 
any cargo unless, and until, the landing has been authorised 
by the Ministry subject, if the circumstances require it, to special 
disinfection of the vessel or cargo. The Order has been widely 
promulgated to all concerned. Its object is to prevent the risk 
of the introduction of foot-and-mouth disease through cargoes 
of feeding stufis which may have been contaminated by contact 
with infected animals or through excreta whilst on board. 


Disease. 


& ® * * * *% 


THE representations made by the deputation to the Parlia- 
mentary Secretary of the Ministry on 14th May from the Local 
Sheep Scab Authorities of Scotland and the National 
Farmers’ Union of Scotland, to protest 

Regulations, =". ~ : Pins 
against the proposed regulations forbidding 
the movement of undipped sheep from Scottish counties into 
English counties has been carefully considered by the Ministry, 
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and a reply was sent on 24th June to the effect that, in view 
of the present position of scab, the Ministry could not see its 
way to deprive those Local Authorities who are anxious either to 
eradicate disease from their areas, or to maintain their exist- 
ing immunity from scab, of their existing powers to make regula- 
tions for the protection of their district. A promise was made, 
however, that if, as a result of the measures taken under the 
Sheep Scab Order of 1923 to reduce the prevalence of the disease, 
a more satisfactory position is achieved, the Ministry would 
consider amending the powers of Local, Authorities to make such 
regulations, in the direction of securing that such regulations 
should not be applicable to sheep moved from clean counties 
where those counties took adequate precautions against fresh 
invasions. 
* * % * * ad 

In the July issue of this Journal Mr. Alexander Gregg, Lec- 
turer in Agriculture on the staff of the Cornish County Council, 
put forward a plea for an extension of judg- 
ing competitions to young farmers at our 
county shows, and instanced the valuable 
results obtained and the public interest aroused by the judging 
events held yearly in connection with the shows at Wadebridge, 
Truro and Helston. These events include the judging of a fat 
steer, a long-woolled sheep, six roots, samples of cereals, the 
identification and naming of grasses, clovers and weed seeds, 
and the naming and valuing of foods and manures. 

Such competitions are a considerable feature of American 
shows, and it is evident that they would have great educational 
value for the young agriculturist in this country. A beginning 
has been made over here in cattle-judging contests. An event 
of this nature, which has recently taken place, is the third inter- 
national cattle-judging competition, promoted by the Inter- 
national Federation of Young Farmers’ Clubs, which took place 
in Mr. M. D. Bannister’s grounds et Haywards Heath, Sussex, 
on 11th July last. A selected English team of three girls (all 
members of calf clubs supported by the United Dairies Limited) 
competed with a representative American team of three boys 
for possession of a gold cup awarded by the Daily Mail, and 
a useful comparison could therefore be made between English 
and American methods of training in this direction. 

The company which Mr. Bannister entertained at luncheon 
before the event was representative of many interests. In addi- 
tion to members of the Embassy staff the American visitors 


Cattle Judging 
by Young Farmers. 
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included Senator McCormack, Mr. Steele (London Corre- 
spondent of the Chicago Tribune), Professor Rhode and Mr. Wise 
(county agent for agricultural extension work in Illinois). 
Mr. P. B. Tustin (of the International Federation of Young 
Farmers’ Clubs), Captain Skelton, Mr. Holt Thomas and repre- 
sentatives of the Ministry of Agriculture were among the British 
guests. ‘I'he speeches opened up inspiring vistas of the oppor- 
tunities of service which lie before the movement. Senator 
McCormack, responding to Mr. Bannister’s hearty welcome of 
the American guests, stressed the great educational influence 
of the clubs in the United States and, speaking both as a practical 
agriculturist and as a politician, emphasised the contribution of 
agricultural education to the needs of the industry. Mr. Tustin 
alluded to the many possibilities of development in this country, 
and Mr. P. G. Dallinger referred to the sympathy with which 
the Ministry of Agriculture had always viewed the movement 
and to the probability of more active support in the future. 

The brilliant weather and the interest which had been aroused: 
among the agriculturists and the young people of the neighbour- 
hood combined to make the contest a very pleasant function. 
The delightful rural setting, the well-turned out cattle and the 
workmanlike kit of the girl competitors made a pretty scene 
which attracted many photographers. Professor Rhode and 
Captain Skelton acted as judges. 

The test consisted of the judging of three classes of dairy 
cattle (Shorthorns, Jerseys, and Friesians). In each case the 
competitors were given 15 minutes to survey the stock, and then 
place them in order of merit, reporting to the judges their 
reasons for the arrangement they had made. The businesslike 
manner in which the contestants conducted the investigation and 
recorded their opinions, was the subject of favourable comment 
from the audience. In announcing the result the judges stated 
that the American teams were the victors, with a score of 1,590, 
but that the contest had been very close as the English team had 
secured 1,484 marks. The English side had done well in fhe 
judging of the Shorthorns, but had rather lost ground in the 
other two classes. The individual totals were given as under :— 
D. Williams (U.S.A.) 545, J. Gaulrapp (U.S.A.) 580, Winifred 
Emery (England) 518, E. Folkers (U.S.A.) 505, Mary Banbury 
(England) 498, Joan Moore (England) 468. 

The gold cup was presented to Donald Williams, leader of 
the American team, by Mrs. Bannister. 

The American team, sons of working farmers in the State 
of Illinois, have visited, by the generosity of the Daily Mail, 


1924. | DratnaGE Works. 411 


representative farms and shows during their stay over here, and 
will carry back with them considerable knowledge of agricultural 
conditions and agricultural problems in this country. The 
superior efficiency of the American team is no doubt partly 
attributable to the greater attention devoted, on the other side 
of the Atlantic, to the agricultural education of the young. It is 
to be hoped that the organisation of Young Farmers’ Clubs in 
this country may now be taken in hand on lines more comparable 
to the system in vogue in the United States. There is splendid 
material at hand in the young boy and girl farmers of these 
islands: there is general agreement that the main hope of the 
countryside lies in the training of the future agriculturist in an 
intelligent appreciation of country life and of the value of agri- 
cultural education. It remains to make the maximum use of 
the Young Farmers’ Club movement, which has already been 
brought to an interesting stage in this country, and which has 
attained its fullest development in the United States of America. 


* * * * % * 


Tur Government have now decided that, subject to the neces- 
sary funds being voted by Parliament, drainage works for the 
relief of unemployment shall be continued in 
the coming autumn and winter. Although 
i no works may be started before 1st October 
nemployment, : a 

1994-95 next, there is no reason why applications for 

‘ grants should not be submitted forthwith, 

as arrangements have been made for the preparation throughout 
the summer, by County Agricultural Committees and Drainage 
Authorities, of schemes for putting into operation next autumn. 

In previous seasons the work has been handicapped owing 
to the conditions not being published until the middle of Septem- 
ber or even later. This season the Ministry issued the con- 
ditions to all concerned on 25th June, a preliminary notice 
having been issued some weeks earlier, and it is hoped that the 
longer time available for the preparation of schemes will be a 
factor in increasing both their value and their number. Full 
particulars of the conditions governing the Ministry's grants— 
which do not differ materially from those applicable in the case 
of schemes carried out last season—can be obtained from Clerks 
of County Councils or from Drainage Authorities, but it should be 
noted that the grants will be available only for combined schemes 
for the improvement of groups of holdings or properties, and 
not for field drainage work. 


Drainage Works 
for the Relief of 
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The Ministry has received repeated and striking testimony as 
to the high value of these relief schemes. It igs hoped that all 
concerned will co-operate cordially in making this season’s pro- 
gramme an even greater success than those of the three previous 
seasons, and at the same time improving the drainage of large 
tracts of agricultural land in all parts of the country. 

% * * * * *% 

THe index number of prices of agricultural produce has risen 
a further 2 points, June prices being on the average 58 per cent. 
| above those in the corresponding month of 
1911 to 1913. There has thus been a rise of 
5 points. in two months, but prices remain 
relatively rather lower than in J anuary and February. As com- 
pared with last year, however, the figures are now showing a 
distinct divergence, and there is a difference of no less than 7 
points between the June figures in the two years. 

In the following table are shown the percentage excesses over 
pre-war prices each month since January, 1920 :— 


PERCENTAGE INCREASE COMPARED WITH THE AVERAGE OF THE CORRESPONDING 
Monts 1n 1911-13. 


The Agricultural 
Index Number. 


MonrH. 1920. 120 1922) 1925; 1924. 
January se. 200 183 75 68 61 
February ... 195 167 fy 63 61 
March sie 189 150 77 59 57 
April Gee 202 149 70 54 Da 
May oe 180 119 71 54 56 
June Pt 175 112 68 51 58 
July ssh 186 112 (Vy 53 — 
AULUSt OU. 193 131 67 54. — 
September 202 116 57 56 — 
October...... 194 86 5D ae — 
November 193 79 62 oy) — 
December 184 76 59 56 — 


The index numbers of all kinds of cereals showed an advance 
between May and June, although the rise in the case of barley 
is due to a fall in the basic years 1911 to 1913, barley actually 
selling on the average at 2d. per cwt. less in June than in May. 
The June price of wheat is slightly higher than a year ago, and 
barley shows a decided improvement, but oats are relatively 
cheaper than last year. All the cereals, however, are now very 
scarce, and the higher prices are in respect of comparatively 
small quantities. 

As in the case of cereals, potatoes have been in very limited 
supply throughout June, and, with increasing supplies of 
imported new potatoes available, demand has been dull with a 
considerable fall in prices. Average prices in June were 
278. 6d. per ton below those of May, and the index number has 
declined 45 points on the month. At the same time the average | 
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of prices in June is nearly four times that of June last year, 
when potatoes were selling wholesale at about 30 per cent. 
below pre-war prices. 

Fat cattle and fat sheep both showed an advance on the 
month, the former of 4 points and the latter of 6; in each case, 
however, the rise is accentuated by the fact that prices declined 
between May and June in pre-war years. Jat pigs also fell 
between May and June in the basic years, but there has been a 
relatively greater fall this year and a slight decline in the 
index number. Both cattle and sheep are a shade dearer than 
a year ago, but pigs are much cheaper. 

All classes of store stock are firm in value, with the exception 
of store pigs, which have fallen in sympathy with fat pigs and 
now sell at about 32 per cent. above pre-war as compared with 
180 per cent. above pre-war a year ago, when additional firmness 
was imparted to the market by the heavy stocks of potatoes left 
over from the previous season’s crop. 

Eggs and poultry have risen 3 and 6 points respectively on the 
month, but in the case of poultry the rise is due not to an actual 
increase in price but to the fact that the seasonal fall this year 
is relatively smaller than usually occurred before the war. 

Milk shows no change either actually or relatively to pre-war, 
but cheese and butter, although both a shade cheaper in June 
than in May, have advanced a few points owing to the greater 
fall normally occurring at this season in pre-war years. 

Tndex numbers of different commodities during recent months 
and in May, 1928, are shown below :— 


PERCENTAGE INCREASE AS COMPARED WITH THE AVERAGE PRICES RULING IN 
THE CORRESPONDING Montrus or 1911-13. 


1923. 1924. 
(EEE pay. AE ABS FIC YEON OD COR RGAE W Wr ROAEP eT 
Commodity. June. ~ Feb. Mar. Apr. May. June. 
Wheat oe 38 44 46 38 38 42 
Barley eee ep 43 45 48 46 48 
QOatat. > ves 41 41 39 35 30 32 
Fat cattle... 52 54 52 49 51 55 
Fat sheep... 83 75 64 Ti 87 Bs 
Fat pigs is 69 34 od 30 32 31 
Dairy cows ... 50 48 64 63 58 59 
Store cattle ... 31 39 4] 38 42 AT 
Store sheep ... 114 89 85 84 96 121 
Store pigs... 130 50 45 42 36 32 
Eggs... sak 40 75 68 48 40) 43 
Ponltry ay 87 52 59 70 87 Sb 
Milk*\.2 st 53 87 71 58 50 50 
Butter ry 33 71 63 ok 40 43 
Cheese ny 44 72 rg 71 Ch 83 
Potatoes 7a —31* 170 13) 154 219 174 
Bay s:: re 42 —1* 1 0 4 3 


* Decrease. 
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Tue 88rd Annual Show of the Royal Agricultural Society vf 
England was held at Leicester ‘from 2nd to 6th July. The 
weather was exceptionally fine, and the number of foreign 
visitors considerable. 

As is usual at this show interest centred in the live stock classes, 
and this year the interest was perhaps heightened on account 
of the long period during which our farmers have suffered so 
severely from foot-and-mouth disease and the attendant restric- 
tions. 

As was anticipated the live stock section was seriously depleted 
in numbers owing to the fear of foot-and-mouth disease, and 
the policy of some counties of not allowing exhibits to return after 
the show. In the cattle classes alone no fewer than 500 animals 
out of an entry of 1,800 were absent, but although reduced in 
numbers of entries these classes provided a very fine show of 
cattle, and generally speaking the high standard of excellence 
expected at this show was maintained. 

Cattle.—Shorthorns, the most widely distributed and popular 
breed in Great Britain, were a magnificent display, and were the 
centre of much interest during the judging. So long as breeders 
can produce the type of animal represented in the prize-winning 
list there is little fear of that popularity declining. In the 
section of the breed confined to dairy animals, however, there 
was some evidence amongst unsuccessful exhibits that breeding 
for milk alone is bound eventually to entail loss of type and 
constitution. : 

Numerically, the Lincoln Red Shorthorn classes were not as 
strong as one might have hoped to see at a show held in 
Leicestershire, a county which is mainly grazing and dairy 
lands, and.in which this good, dual-purpose breed is rapidly 
spreading and becoming deservedly popular. Quantity was, how- 
ever, more than balanced by the quality of the exhibits. 
Hereford classes were well filled and were conspicuous for 
uniform excellence, and another famous beef breed, the Aberdeen- 
Angus, although short in numbers yielded keen competition and 
made a most creditable show. Of the dairy breeds British 
Friesians were the most numerously represented, and the classes 
were very uniform in merit, as also were those confined to 
Jersey cattle. 

Horses.—The entry of horses was one of the largest in recent 
years, and there were few absentees. At a show in the Midlands 
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one expects to find the Shire breed well represented, and 
Leicester proved no exception to this rule. Unquestionably the 
Shire classes reached an exceptionally high standard, and gave 
the judges a troublesome and very hard day’s work. The result 
was an impressive display of grand horses in the prize-winning 
ranks. ‘lo anyone who has not attended the Shire shows for 
some years the improvement in this breed must be obvious. The 
leggy type, with no ‘* middle-piece,’’ which was formerly too 
much in evidence, has to a great extent disappeared, and the 
compact, deep-bodied and massive horse of to-day is no doubt 
responsible for the increasing interest shown in this breed by 
visitors from abroad. The Shire geldings also were good, and 
the judging of these powerful cart horses was keenly followed. 

The number of Clydesdales shown was, of course, small as 
compared with shows held in the northern counties, but the 
prize list included some fine specimens of the breed. The clean- 
legged cart-horse breeds attracted much attention and are, no 
doubt, growing in popularity. Both Suffolk and Percheron have 
proved their worth as good workers and hardy constitutional 
horses, and have converted many who thought that an abundance 
of hair on the legs was an absolute necessity to a cart-horse. The 
beautifully placed shoulder of the Percheron also catches the 
eye not only of the heavy-horse breeder but also of the man 
on the look out for a mare with substance to mate with the 
Thoroughbred. 

Pigs.—In common with the cattle section the pig classes 
suffered from the large number of absentees, though Large 
Blacks and Middle Whites were well represented in numbers. 
The improvement shown in both the Large White and Middle 
White breeds in recent years is remarkable. The former is now 
on a much shorter leg and is deeper sided, while the Middle 
White is a much more lengthy pig than formerly, and the coarse- 
ness of shoulder which disfigured this breed is being eliminated. 
The latter defect, however, is still rather too obvious. There can 
be no doubt that both these breeds are vastly improved from 
the bacon-curer’s and butcher’s point of view as compared with 
what was considered ideal a decade ago. 

Machinery.—The machinery exhibits and stands hold a very 
good second place in the appeal they make to visitors to the 
Royal Show. At the recent show the machinery exhibit not 
only reflected the financial position of the farmer but the latest 
work in agricultural engineering. There were, for example, many 
fewer tractors than a few years ago. The American invasion is 
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now practically confined to a few standard lines, such as the 
Fordson, the International and the Case. British manufacturers 
were well represented, although the only striking new design was 
a rein-driven tractor shown by Messrs. Fowler of Leeds. It was 
not very clear that this design has any substantial advantages 
over the standard designs, and it would be interesting to see the 
machine tried out in the field. At the present level of prices, 
however, the high cost of this machine is likely to prejudice its 
sale. 

Although tractors were fewer, thrashing machines of the 
smaller type for use with tractors were much in evidence, while 
the increased attention which has recently been given to mole 
draining was reflected in the number of mole ploughs for direct 
haulage by tractors. Here we have evidence of the general 
usefulness of tractors to those farmers who retain them, and some 
indication that the present slump is but temporary. 

Cable engines were represented not only by the well-known 
steam types, but also by an internal combustion engine set of 
new design by Messrs. Fowler, as well as sets by Messrs. Maclaren 
and Messrs. Borsig. These sets are, of course, only for the 
landowner or large farmer. , 

At the other end of the scale we may notice small petrol 
engines for barn machinery, water pumping and lighting, the 
demand for which is clearly increasing. Many firms are manu- 
facturing for this market, and the prices are now within the reach 
of practically every farmer; the advantages of small engines is 
such that, even in a period of financial stringency, many pur- 
chasers can be found. 

The farmer’s reduced purchasing power is doubtless responsible 
for the comparatively small number of new devices. A few 
items only call for special notice. The design of the potato 
liiters on exhibition showed marked improvement, particularly 
with a view to reducing the labour of gathering the crop when — 
lifted. A number of potato planters were also being shown. 

Messrs. Ransome’s have constructed a ‘‘ grass rejuvenator,’’ 
intended to replace the chain harrow, the object being to clear 
out any matted material, and to give a form of surface tillage 
to a depth of about 23 inches. The implement, it is stated, can 
easily be pulled by three horses, and it could doubtless be as 
effectively operated by a tractor. | 

Agricultural Education and Research.—In the Agricultural 
Education Exhibit, to which a number of representative institu- 
tions contributed, the National Institute of Agricultural Botany 
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showed interesting models and diagrams of the ‘‘ alternate drill 
strip ’’ method of testing the yield of cereals in field trials,* 
and models and tables of the ‘‘ chequer board ’’ method for test- 
ing yield and maturity of potatoes. The use of the leaf index as. 
recently worked out by Dr. R. N. Salaman for testing varieties 
of potatoes was included in the exhibit. The section illustrating 
the work of the Official Seed Testing Station was exceedingly 
modest, and hardly did justice to the importance of the subject. 

The exhibit of the Rothamsted Experimental Station was full 
of interest, among other exhibits being one showing the effects 
of boron on the culture of leguminous plants in water, and a 
selection of the Rothamsted publications. 

There was a joint exhibit by the Animal Breeding Research 
Department of the University of Edinburgh, and the Department. 
of Agriculture, University College of North Wales, of sheep 
breeding, with special reference to wool improvement. The 
schemes involving hybridisation included one for the improve- 
ment of British wools by crossing with Peruvian merinos; those 
without hybridisation included a scheme for the improvement of 
the wool of Welsh Mountain sheep with special reference to the 
elimination of ‘‘ kemp.’’ One interesting feature of the exhibit 
had reference to a curious limb deformity causing the death of 
new born lambs, which was illustrated by photographs and charts. 

The Midland Agricultural and Dairy College had a representa- 
tive exhibit of the work done at the college. The exhibit was 
divided into four: sections :—(1) Agriculture in general, which 
included a model of the college and station farm; (2) Dairying, 
including typical specimens of the leading varieties of hard 
pressed cheese, soft pressed cheese, cream cheese, Stilton and 
Wensleydale; (3) Chemistry, including samples of mechanical 
and chemical analyses of typical Leicester soils; and (4) The 
Advisory Department, dealing with pests and methods, of 
prevention. 

The exhibit’ of the National Institute for Research in Dairying 
dealt with dairy husbandry, dairy bacteriology and dairy 
chemistry, and aroused a good deal of interest. 

The Adult Agricultural Education exhibit of the Leicester- 
County Council was one on which a great deal of time and 
thought had been expended, and both in range and quality, as 
well as in the method of display, it reflected credit on all con- 


* See “Trials of New Varieties of Cereals,” by E. 8. Beaven, this Journal, . 


July and August, 1922. ¥ 


418 Tue Royau SHow. [ Auc., 


cerned. In an exhibit of this kind, part of which was in the 
open and part in a tent, it adds greatly to the pleasure and 
instruction of the visitor when the grouping is good, the descrip- 
tion clear, and the space allotted adequate, and we have seldom 
seen an education exhibit in which all these essentials were more 
happily blended. The exhibit consisted partly of small plots in 
the open containing varieties of cereals, grasses and clovers, and 
forage crops suitable for the county. All the plots were clearly 
labelled, well cultivated, and in almost all the crop had done 
exceedingly well. There was a demonstration allotment illustra- 
ting the most useful method of cropping for the small allotment 
in Leicestershire. The condition of the crops throughout was 
exceedingly good and evoked a great deal of favourable comment, 
and the model—a well-deserved title in this instance—attracted 
a great deal of attention. 

A small poultry farm was exhibited below the allotment in 
which the following breeds were represented: White Leghorn, 
Black Leghorn, Rhode Island Red, Barnevelder and White Indian 
Runner ducks. The birds were lent by breeders in the county, 
and were suitably housed and provided with wired-in grass runs. 

In the tent were exhibits illustrating practically all the branches 
of work undertaken by the agricultural staff, and careful and 
successful staging added very greatly to the educational value 
of each section of the exhibit. It is not possible to refer to them 
in detail, but the improvement of grassland was illustrated as 
usual by specimen turves; diseases of plants by preserved and 
fresh specimens; and there was an unusually interesting exhibit 
illustrating poultry diseases. 

An exhibit such as that of the Leicestershire County Council 
demonstrates very clearly what a useful opportunity may be 
afforded by the agricultural show to make known the work 
which is being done in the interests of agriculturists in a county, 
and although the preparation of such an exhibit as this must 
have made considerable calls on the time of the staff at a very 
busy season of the year the results afforded ample justification 
for it. 

Roots and Seeds.—The plant breeding exhibits of the leading 
seedsmen proved how widely the farmer has accepted the results _ 
obtained by the research of agricultural scientists and how 
extensively the trade has developed this branch of agriculture. 

The modern farmer realises that pedigree strains of seeds are 
as important as pedigree breeds of live stock, and is taking 
increased interest in the quality and productiveness of all kinds 
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of seeds. With the present high production costs high yields 
are essential. By means of cross-fertilisation and pure line 
selection new and improved varieties are produced each year: 
improvement is seen not only on the lines of increased yield but 
In milling qualities, feeding value, non-liability to lodge, and 
adaptability to certain soils and climates. 

In the past most attention has. been directed to the improve- 
ment of cereals, both on account of the large acreage grown and 
the relative high value of the crop. A high standard has now 
been reached, and the majority of farmers are already familiar 
with the existing improved varieties of cereals. For the coming 
season, however, the seed of the following new wheats will be 
available, in addition to several improved types of existing 
varieties of other cereals :— 

(1) Yeoman II, similar to Yeoman in general characters and 
milling properties, but promising a higher yield. 7 

(2) A selected sort of Wilhelmina, a new white wheat, specially 
adapted to heavy land in high condition, such as highly manured 
hop yards or gardens of Worcester and Hereford. It is claimed 
that whilst yielding as well as Wilhelmina, it has the advantage 
of being shorter in the straw, with the ear shorter and more 
closely packed, while it is not liable to lodge even under con- 
ditions most favourable to lodging. 

(3) Svalof Iron Wheat No. 8, similar to Iron No. 2 but pro- 
ducing a heavier yield. 

Perhaps the most marked advance has been made in the 
improvement of the varieties of roots. An exhibit of particular 
interest illustrated the development of the mangold, showing 
roots representing the old types of mangold and the improved 
strains of Red Intermediate, Yellow Globe, Golden Tankard and 
Sugar Mangold, indicating the great improvement in external 
characters. Still further improvement achieved in recent years, 
not obvious to the eye but of greater importance, was illustrated 
by figures showing the higher percentage of dry matter and 
sugar contained in mangolds obtained by selecting stocks. Seed 
can now be purchased on the basis of the feeding value per 
acre of the crop. 

Since the advent of wild white ciover increased attention has 
been given to the composition of seeds mixtures and the detailed 
study of grasses and clovers. Experiment has confirmed a 
common observation, namely, that indigenous plants are often 
found superior to ordinary commercial strains in certain valuable 
characteristics. Exhibits were staged showing carefully selected 
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strains of English perennial rye grass, French Italian rye grass, 
and Timothy characterised by an upright habit of growth and leaf 
development which is absent in the typical commercial seed from 
Ireland. These indigenous strains produce a more nutritive 
crop and encourage the growth of clover. 

Plants giving the most foliage produce the least seed, and the 
tendency to produce commercially high seed-yielding varieties 
has resulted in the promotion of stem and flower production tc 
the detriment of leaf production. 

British Wool.—Having regard to the importance of wool 
in the industry of this country, the question of the utilisation 
of home-grown wool is a most attractive one. Especially 1s 
this so when so much of the best and most highly-priced wool 
used in our factories is obtained from overseas, and it has 
become an important economic problem to replace some of this 
by British wool. 

The number of breeds of sheep in this country is so large, 
and the wools from their fleeces are so various, that for the 
purpose of experiments designed to produce better cross-bred 
wools for the English market, we have an unrivalled quantity 
of material. ‘There are two problems: (1) the better prepara- 
tion, grading, and selling of the various herd-wools as they 
exist to-day, and (2) the improvement of British wools 
by crossing with Merino and other fine-woolled varieties. 
Both aspects, but mainly the first, were dealt with by Professor 
Barker in an exhibit covering ‘‘ The Nature of British Pedigree 
Wools,’ put up on behalf of the Royal Agricultural Society 
and the Leeds University. The nature of the wool was “as 
revealed by fibre examination,’ and by experiments with 
typical wool and worsted yarns and fabrics produced from 
each breed, including experiments in shrinkage and dyeing. 

The exhibit was well staged in a large and well-lit pavilion. 
On the walls of one side and one end were typical woolled skins, 
representative of 27 native breeds, on each of which the 
qualities of wool on the fleece were mapped out by tape out- 
lines enclosing figures’ indicating their excellence. Below the 
skins were photographs of typical specimens of the breeds, and 
several samples were shown of woollens and _ worsteds 
produced from the wool of each breed. Imposing and exhaus- 
tive as this section of the exhibit was, it formed only a part of 
the whole. A great deal of attention had been given to the 
fibre measurement of each breed, and the results were illus- 
trated by diagrams and by the listing of the breeds according 
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to the average fineness of the wool produced. ‘There were also 
samples of cloth showing the variation in the amount of 
shrinkage in materials produced from different varieties of 
native wool, and a complete range of samples illustrating the 
effect of dyeing. 

On the question of improvement of breeds, the exhibit in- 
cluded photographs of breeds of sheep in relation to the crossing 
of wool strains, and illustrative of other interesting and his- 
torical matter. There can be little doubt that the exhibit was 
of the greatest interest and value to the sheep farmer. 

Horticulture.—Regular visitors to the Royal Show who are 
interested in flowers must have noted with pleasure the growth 
of the horticultural section in recent years. This year the sec- 
tion was particularly attractive and on a larger scale than 
hitherto. It was organised by the Horticultural Committee, 
of which Sir Gilbert Greenall, Bart., C.V.O., was Chairman, 
Sir Arthur Hazlerigg, Bart., Director of the Horticultural 
Exhibit, and Mr. Peter Blair, Official Manager. The exhibit, 
stages in two large marquees, consisted of (a) a competitive 
group, and (b) a non-competitive group. 

There were in all ten competitive classes in which sub- 
stantial prizes were offered for collections of the more populat 
cut flowers, such as delphiniums, carnations, sweet peas and 
roses, pots of tuberous begonias and orchids. The individual 
exhibits, which were of an exceptionally high standard were 
put up by the well-known specialist nursery firms. Amongst 
the non-competitive exhibits there was an excellent terraced 
garden suitable for a country mansion; and brilliant displays 
of sweet peas, roses, carnations, canterbury bells, rhododen- 
drons, and of almost every garden flower. There were pots 
of growing fruit trees laden with cherries, plums, pears and 
apples; baskets of large and delicious strawberries of many 
varieties: and most excellent specimens of garden vegetables. 
This section attracted many visitors who were busy noting 
down names of choice roses, favourite sweet peas, and of other 
flowers, fruit, and vegetables for home culture; in that sense 
the Section must have been an asset to those who are unable 
to visit the large horticultural shows held in London, York and 
Shrewsbury. 

Exhibits of horticultural interest could also be found in 
many parts of the exhibition. Tn the Agricultral Education 
tent the National Institute of Agricultural Botany had an 
important potato exhibit where one could see bottled and pre- 
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served specimens of some of the newer immune varieties, learn 
from the leaf measurements how to distinguish varieties, and 
study the correlation between flower characters ‘and colours 
of tubers. From the Rothamsted Experimental Station ex- 
hibit one learnt of the important influence of small quantities 
of boron on the flowering and fruiting of peas, beans and scar- 
let runners. One part of boric acid in two-and-a-half million 
parts of water produced superior plants to those grown without 
boron. On the Midland Agricultural College stand one was able 
to see potato plants in pots manured with different potassic fer- 
tilisers, and from a study of charts to learn that the College 
had found the most economical dressing for potatoes on the 
college farm to be 12 tons of dung together with 10 cwt. of a 
mixture in the proportion of 3 parts superphosphate, 1 part 
sulphate of ammonia, and 1 part sulphate of potash. | 

In’ the Implement Department exhibits of spraying 
machines, potato diggers, potato sizing machines, rotary 
diggers, fruit plantation cultivators and lawn motors were 
numerous and comprehensive. During the past few years the 
lawn motor has undergone many changes, and power mowers 
of large and small sizes to suit varying needs are available. 

The time at which the show is held makes it impossible for 
the Society to offer prizes for fruit. There was held, how- 
ever, a most excellent competition of orchards and fruit plan- 
tations confined to an area comprising the counties of 
Hereford, Worcester, Gloucester and Warwick, and no fewer 
than 75 orchards were entered for inspection by the two 
judges, Mr: Cuthbert-Smith (Kent) and Mr. A. W. Turner 
(Somerset). These competitions encourage growers to interest 
themselves in orchard management and the orchard foreman 
to take pride in his craft, and though they bring difficulties in 
organising and there is nothing to present on the show 
grounds, they are worthy of further development. 

The Working Dairy.—The working dairy was conducted on 
lines similar to those which have been adopted for several years 
past. No practical competition between trained workers in 
dairying was provided. Instead. the whole of the working dairy 
was devoted to demonstrations, explained from time to time 
by short lectures, and to carrying out various tests, e.g., testing 
the weights of butter obtainable from equal quantities of milk 
from the various dairy breeds exhibited. The Royal Agricul- 
tural Show is the occasion which probably provides the best 
opportunity for comparing the behaviour of breeds in certain 
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respects when kept under the same conditions, and for this 
reason it is commendable that advantage should be taken of the 
opportunity. On the other hand, there is some justification for 
the criticism, that the circumstances under which the tests are 
conducted do not lend themselves to obtaining reliable informa- 
tion. However true this may be normally, they do reflect the 
behaviour of different breeds when under agricultural show yard 
conditions. 

There are two schools of thought regarding the wisdom of 
the Royal Agricultural Society in excluding from the programme 
of the working dairy competitions between skilled technical 
workers in such arts as butter-making. Almost every other 
agricultural show provides these competitions and they invari- 
ably prove a popular feature. It is true, however, that unless 
they are carefully organised such competitions may become the 
hunting-ground of competitors who make it a business to proceed 
from show to show. Where it is thought necessary, however, 
to prevent action of this kind it is a comparatively simple matter 
to arrange the conditions so that such persons are excluded. 
There is much to be said in favour of holding competitions in 
technique, particularly if they are so designed as to encourage 
specially those workers who have undergone recent training. 

Clean Milk Production Demonstration.—This is the second 
year in which the Royal Agricultural Society has provided 
separate and special accommodation for the provision of practical 
demonstrations of the production of clean milk. The accommoda- 
tion at Leicester was in every way satisfactory. These demon- 
strations were very effectively provided by the staff of the 
National Institute for Research in Dairying, and proved to be 
a source of great interest to dairy farmers and stockmen as 
well as to the general public. On two occasions on each day 
the whole process of producing milk in a correct manner was 
demonstrated, and at other times the staff was fully occupied 
in answering inquiries by farmers and others interested. 

Farmers’ Milk Competition.—A milk competition, which 
was conducted outside the show ground but in connection with 
the show, is worthy of mention, namely, the Farmers’ Milk 
Competition. In this, prizes and awards of merit were offered 
to farmers who supply milk from the counties of Leicester, Rut- 
land and Northampton to anywhere within the city of Leicester. 
In this competition there were three classes—the first for far- 
mers who are licensed producers of graded milk (Certified or 
Grade A); the second for farmers supplying 46 gallons of milk 
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and upwards per day in two deliveries, and the third limited 
to smaller producers supplying from 10 to 45 gallons per day. 
The prizes and awards of merit in connection with these com- 
petitions were awarded on a scale of points based upon the con- 
dition of the milk in respect of its chemical and bacteriological 
analyses as it arrived in the city. 1m all 22 entries were 
received for this competition. 

Butter and Cheese Classes.—The competitive exhibits of dairy 
produce covered 6 classes for butter and 15 classes for various 
types of cheeses. On the whole, the competition in these several 
classes was less than might have been expected. In the six 
butter classes the total entries were 59, an average of rather 
less than 10 per class, and in the 15 cheese classes the total 
entries amounted to 144 or an average of 9.6 per class. The 
two classes best patronised were those for Stilton cheese, where 
the total entries were 17 and 19. 

Following the procedure of several years past, the butter 
classes were judged on a scale of points designed by the Society. 
A card showing (a) the maximum scale of points possible to be 
obtained and (b) the actual points awarded by the judge is 
placed with each exhibit immediately the judging has been com- 
pleted. The Society deserves commendation for the adoption 
and continuance of this educational method of examining and 
deciding upon the merits of the respective exhibits in that’ the 
system shows to those interested, and especially to the competi- 
tors themselves, the reason for success or failure as the case 
may be. It is the means of turning what is often a competi- 
tion with no educational value into one of materia] assistance to 
producers. The scheme is capable of much wider application 
than is generally practised. It might, for instance, be applied 
with almost equal advantage to the judging of the cheese compe- 
tition. The scale of points used is as follows -—_ 


Aroma and flavour p! 50 points. 
Texture 6) \..: had aa 15 

Grain a *, a. LOU yg 
Colour Pe 16s so LO ae it 
Appearance and finish... ni ate. 


100 points. 


Ministry’s Exhibit.—As usual at this Show the Ministry had 
a pavilion in which were exhibits illustrating various matters of 
importance to farmers, e.g., clean milk production, agricultural 
credit, small live stock, insect and fungus pests, seed testing, 
weeds, rat destruction and other subjects. 
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THE SOURCE OF OUR SEED SUPPLY: 
WITH SPECIAL REFERENCE TO 
CLOVER AND GRASS. 


C. B. SauNDERS, 
Late Director of the Official Seed Testing Station. 


Onn of the provisions of the Seeds Act, 1920, requires a state- 
ment to be made in the case of a sale of certain kinds of seed 
regarding the country of origin. The main object of this is to 
place in the farmer’s hands information which may be of value 
to him. It is generally recognised that home-grown seed, when 
available, is likely to give the best results in the majority of 
cases, though for certain purposes special foreign strains are 
sometimes favoured, and for these reasons the farmer should be 
interested in the origin of his seed. 

A casual inspection of a seed merchant's catalogue will indi- 
eate that various British possessions and foreign countries supply 
the farmer with much of his seed, but there is no readily avail- 
able information regarding the part played by imported seed 
nor are there any collected figures which show what proportion 
of this imported seed is supplied by the different seed growing 
countries. For this reason some attempt is here made to bring 
together the rather scanty statistical data available on the 
subject, and. with the help of information from other sources, to 
give some general idea of the present position of our seed supply. 
It is not proposed to touch upon the important side issue of the 
special advantages of home-grown seed and the desirability of 
increasing the home output. 

Imports of Seed.—Before coming to the main question for 
consideration it is desirable to refer briefly to the volume of the 
external commerce in seed of the United Kingdom. The figures 
in Table I summarise the quantity and value of the six cate- 
gories of seed into which the Customs and Excise authorities 
divide our imports and exports. These figures have been ex- 
tracted from the Annual Statement of the Trade of the United 
Kingdom and are at present available in this form for the years 
1920, 1921 and 1922. Previous to 1920 a different classification 
was in use and the complete returns for 1923 are not yet pub- 
lished. Figures for cereals and pulses are not included in Table I 
since the returns make no distinction in the cereal and pulse 
atatistics between seed for sowing and seed for human and 
animal consumption. 
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_ dt will be seen that our total imports of seed are very con- 
siderable and amount in annual value to about 14 millions 
sterling. Exports reach a total of just over half a million 
sterling. The bulk of the exports consists of seed described as 
‘‘ produce of the United Kingdom ’’ but this probably includes 
some foreign seed which has been passed into warehouse and 
cleaned in this country. : . 

Clovers bulk largely among the imported seed and the net 
income (import minus export) of this class of seed is about 6,000: 
tons a year. It will be noted that the value per ton of imported 
clover seed (see also Table II) is greater than that of exported 
seed and this is no doubt largely due to the export of low-grade 
seed and cleanings to.the Continent. In the case of grasses 
the exports usually more than counterbalance the imports in 
bulk. This is due to the large export of ryegrass. As this seed 
is of lower value than most. other grass seeds we naturally find 
that the ton value of imported seed is very much greater than 
that of exported seed. Pel | | 

We usually export rather more vegetable seed than we import, 
but the trade in flower seed and in vetches is almost entirely an 
import one. , 

Table T also shows the gradual decrease in the value of seed 
during the last three years. This can better be shown by com- 
paring in tabular form the value per ton of the more important 
kinds over this period. See Table TI. | 

Our main inquiry resolves itself into two questions :— 

(a) From what countries and in what quantities is this 
imported seed obtained? 

(6) What relation does imported seed bear to the home- 
grown supply? 

It will be convenient first to discuss these two questions on 
general lines and subsequently to deal with individual species. 

Countries of Origin.—The first question is answered to some 
extent by the Customs and Excise returns. The information here 
found, however, is only of limited value since there is no sub- 
division of the six groups of seed mentioned in Table I though, 
on the other hand, a fairly complete geographical subdivision 
is made. As the total amount of imported seed varies from 
year to year according to our home requirements it will be more 
convenient to express the quantities received from different 
countries as percentages of the total import. As mentioned 
above, figures for 1920-22 are available and those for the main 
groups have been reduced to this form in Table III. There will 
obviously be seasonal fluctuations in the exports of any variety 
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from any country, depending upon crop, local requirements 
and other factors but, taking one year with another, the figures 
show, on the whole, considerable agreement, and it is suggested 
that the mean of these three years will give a fairly good idea 
of the average position. 

It must not be assumed that all seed imported from a given 
country is necessarily grown in that country, since there may 
be re-export to the United Kingdom of seed imported from 
another country. It appears, however, that over the three-year 
periods for which the figures are given any adjustment necessary 
to allow for this would be relatively slight except in the case of 
some of the Mid-European States. The difficulty in the latter 
case is avoided in the clover section of the Table by grouping 
Germany, Czecho-Slovakia and Austria-Hungary into one area, 
though separate figures are given in the returns. Some propor- 
tion of the Canadian export passes through U.S.A. ports and 
may possibly appear in the returns as produce of the United 
States. It should be noted also that some of the seed imported 
into the United Kingdom is re-exported, but the amount is rela- 
tively small and would not materially affect the percentage 
figures. 

Table III only carries our first question part of the way, since 
the groups are not subdivided. It has been found possible, 
however, to dissect the clover and grass figures with a reasonable 
degree of accuracy with the help of official statistics and private 
information from some of the exporting countries, and thereby 
to obtain figures for each species representing the percentage 
of the total import coming from the more important sources of 
supply. These figures are given below under the variety sub- 
headings. In the case of vegetable seed it was found impossible 
to get much statistical information and the figures given are 
mainly estimated. 

Proportion of Seed Imported.—Whilst we have the official 
figures previously referred to for the import and export of seed 
there is unfortunately no statistical information regarding home 
production and consumption. With certain crops, like mangold, 
one could make a very close estimate of seed requirements from 
a study of the Agricultural Returns for acreage under different 
crops, but in most cases where this can be done the seed is almost 
entirely home grown and consequently the question of the part 
played by imported seed does not arise. The difficulty is with 
clovers and grasses, which form the bulk of the imports: any 
estimate of seed requirements based on acreage would involve 
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80 many assumptions and possible sources of error that it could 
have little value. 

When we come to home production of seed we have not even 
figures to form a basis for these assumptions. It will be under- 
stood, therefore, that it is impossible to advance an accurate 
statistical basis for an estimate of the relationship between 
imported and home-grown seed. Furthermore, this relationship 
will show a fairly wide seasonal variation for some kinds of seed, 
depending as it does upon the success of the harvest in the 
United Kingdom. Im the case of each species, however, an 
estimate is made below and in the case of clovers and grasses it 
is probably not far wide of the mark where the supply comes 
from abroad either to a very large or to a very small extent. 
It is given with greater reserve in the case of seeds like red 
clover or dogstail where the preponderance of home-grown or of 
imported seed is not very great and where the size of the home- 
grown crop is the deciding factor. 

With these general observations we can now turn to the indi- 
vidual species. Under each heading will be found some estimate 
of the proportion that imported seed bears to the total require- 
ments of the United Kingdom and also. figures which represent 
the part played by the principal sources of supply. As previously 
explained the latter figures are based largely on statistical 
information except in the case of vegetable seed. 

Red Clover.—The average import of red clover is from 8,000 to 
3,500 tons, that is to say, it forms nearly half of our total clover 
imports. The amount of home-grown seed varies so greatly from year 
to year that opinions differ widely as to our average production. An 
estimate, that a quarter to a half of our requirements is imported, is 
therefore made with considerable reserve. The imported seed is almost 
all of the broad red type, as opposed to late flowering red, which is 
entirely home grown apart from small supplies from America and 
Scandinavia. The broad red clover is supplied by various countries 


in the following approximate percentages :—France 35, Chile 35, Mid- 
Hurope 12, U.S.A. 9, New Zealand 5, other countries 4. 


Alsike.—Only a small proportion, less than 10 per cent., of our 
alsike is home grown. Canada supplies at least 75 per cent. of our 
imported seed, and four-fifths of the remainder comes from Mid- 
Europe, particularly Czecho-Slovakia. 


White Clover.—Genuine wild white clover is exclusively home 
grown, but one-half to two-thirds of the supply of ordinary white 
clover is imported. About two-thirds of the imported seed comes from 
Mid-Europe, %.e., Germany, Poland and Czecho-Slovakia, whilst the 
remainder comes from the U.S.A. and from New Zealand, the former 
country sending about twice as much as the latter. The proportion of 
white clover arriving from New Zealand is likely to increase as its 
value becomes better known. 
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Trefoil.—Trefoil is almost entirely home grown, the imported seed 
from Germany and Holland forming not more than one-tenth of the 
total supply. 

Lucerne.—There is not yet much lucerne seed saved in this country 
and probably quite 90 per cent. of the seed used is imported. Southern 
France is the main source of supply, the so-called Provence lucerne: 
forming at least three-quarters of the import. A certain amount of 
seed comes from North and South America and the Mediterranean, 
but Turkestan lucerne, about which much was heard a few years ago, 
has largely disappeared from our markets. 


Sainfoin.—A considerable amount of sainfoin is imported every 
year from France. This is mainly the giant form, seed of the 
common variety being largely home grown. 


Birdsfoot Trefoil and Kidney Vetch are almost entirely supplied by 
France, whilst Suckling Clover is mainly home grown. 


Grass SEEp.—Perennial Ryegrass.—Apart from a few hundred 
tons imported annually from New Zealand, at least 90 per cent. of 
our perennial ryegrass is home grown. Northern Ireland and Ayr-. 
shire are, of course, the principal growing areas. 


Italian Ryegrass.—Probably about 80 per cent. of the Italian rye- 
grass used is home grown, this coming mainly from Northern Ireland. 
France (70 per cent.) and Denmark (30 per cent.) send us about a 
thousand tons annually, but the Danish supply seems to be decreasing, 
this no doubt being largely due to the increased attention devoted to 
cocksfoot. 


Cocksfoot.—Cocksfoot is almost entirely imported, 85 per cent. of 
it coming from Denmark and 10 per cent. from France. A little comes 
occasionally from the United States, but the import from New 
Zealand, which was formerly considerable, has now almost ceased. 
The annual import is about 2,000 tons. 


Timothy.—Timothy is also almost entirely imported though a 
little is grown in Scotland. The United States sends about 85 per 
cent. of the supply, whilst Canada sends 10 per cent. and Germany 
the rest. The annual import is from 1,250 to 1,500 tons. 


Meadow Fescue.—About 250 to 300 tons are imported annually, of 
which 80 per cent. is Danish, and the rest is American and Canadian. 
There is no home-saved seed. 

Dogstail.—New Zealand is the only country exporting this seed to 
the United Kingdom in any quantity, and the amount imported 
depends largely upon the volume of the Irish crop. On an average 
perhaps a quarter of the total supply is imported. 

There is practically no home-saved seed of the following grasses :— 

Rough-Stalked Meadow Grass is almost entirely supplied by Den- 
mark,.30 to 35 tons a year being sent to this country. 

Smooth-Stalked Meadow Grass.—The United States supplies the 
whole world with this grass, it being their Kentucky bluegrass. The 
annual requirements of this country will be in the neighbourhood of 
30 tons. 

Wood Meadow Grass.—This seed is obtained from Holland and 
Germany, the former country supplying the better quality. 
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Small Fescwes.—Hard and sheep’s fescues. are. mainly imported 
from Germany and its neighbouring states. These grasses are to some. 
extent grown for seed crop purposes, and probably most of the seed 
reaching this country is so produced, but some seed is still hand 
collected from waste places. The import of Chewing’s fescue (a form 
of red fescue) from New Zealand is not as great as it was formerly, 
largely owing to the loss of germination during the voyage to this 


country. 


Bent Grasses.—The true creeping bent is largely hand collected in 
Mid-Europe and is usually of a somewhat mixed nature. Some of 
the other forms, such as Rhode Island bent, are cultivated in the 
United States, but as they are less valuable for British purposes the: 
import is slight. 


Meadow Fozxtail is obtained mainly from Finland and Sweden, 
some seed also coming from Holland. 


Tall Oatgrass and Golden Oatgrass are supplied by France 
(mainly) and Holland. The former is cultivated for seed purposes, 
but the latter is mainly hand collected. 


Sweet Vernal Grass.—The best seed is obtained from Holland; the 
German seed, being largely hand collected, is liable to be mixed with 
the annual form (Puel’s Vernal), which is quite useless. 


Roor anp VEGETABLE SEED.—Crucifers.—With the exception of 
cauliflower most of the field and garden crucifer seed is home grown, 
not more than 10 to 20 per cent. being imported for home use. A 
certain amount of cabbage, turnip and swede seed comes from Den- 
mark and Holland, whilst cauliflower is imported very largely from 
italy. 


Mangold is mostly home grown. 


Beet.—The amount of home-grown beet is increasing owing to the 
unreliability of some of the foreign stocks. About a quarter of the 
supply still comes from France (mainly), Holland and Denmark. 


Carrot and Onion.—About 80 per cent. of the seed of these crops 
is imported, mainly from the U.S.A. and France. Some carrot seed 
is also received from Denmark and Holland. 


Parsnip is mainly home grown. 


*Peas.—Maples and Greys are mostly home grown, but of the 
culinary varieties about two-thirds of the supply is imported, the 
U.S.A., New Zealand, Canada, and latterly Japan, being the principal 
sources. 


*Beans.—Field and broad varieties are mainly home grown; a 
small quantity of broad bean seed, however, is supplied by Spain, 
Morocco and Holland. About half the supply of runners is imported, 
Holland and, latterly, Poland being the main producers, Most of the 
dwarf bean seed is imported, France, Australia and British East 
Africa supplying the bulk of our requirements. 


* These are not included among the vegetables in the Tables, 
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TapieE I.—AMmoUNT AND VALUE or IMPORTED AND IUxPoRTED SEED 
FOR THE THREE CALENDAR YEARS, 1920, 1921 anp 1922. 


IMPORTS. 
Clover 
Grass evi 
Vegetable a 
Flower... % aa 
Vetch 4 
Other sorts 


Total 


EXPORTS. 
Clover U.K. produce 
seit re-exports 
Grass U.K. produce 
re-exports 
Vegetable U.K. produce 
re-exports 
Flower U.K. produce 
re-exports 
Vetch U.K. produce 
= re-exports : 
Other sorts U.K. produce 
= re-exports .. 


Total 


1920. 1921. 1922. 

‘Thou- Thad (ea. ve Thon: 

Tons. sands Tons. sands Tons. sands 

of £. of £. | of £. 

7,219 1,263 7,253 798 6,848 575 

6,977 752 5,327 481 8,848 553 

. 2,275 287 1,495 162 1,970 170 

301 ft 186 54 151 37 

379 10 284 7 3,880 73 

5,594 372 T1bi 63 1.035 67 

. | 22,745 2,756 | 15,260 1,565 | 22,732 | 1 475 


In 1923, 15,179 tons of Clover and Grass valued 


a 


140 
191 
296 
60 
298 
54 
20 
1 
16 


22 


TABLE Il. oly ALUE IN Pounps 1 PER 2 Ton OF - [MPORTED “GEEp AND OF 


1,264 


£926,188 were imported. 


727 63 732 46 
507 58 330 33 
7,201 230 | 7,945 252 
475 54 255 23 
2,227 223 | 2,701 173 
207 43 741 65 
41 16 | 39 11 
5 ] 2 1 
33 1 52 1 
2 ai 24 = 
1,083 44 | 1,588 67 
70 7 83 7 
12,578 740 | 14,492 679 


Exports oF Homg-GRowN SEED FoR THE YEARS 1920 To 1922. 


Clover *__Tunports 


is —Exports 
Grass —Imports 
—Exports 
Vegetable—Imports 
—Exports 


1920. 1921. 1922. 
£ £ £ 
175 110 84 
139: 87 63 
108 90 63 
38 32 32 
126 109 86 
136 100 64 


In 1923 the value per ton of i impor ted Clover and Grass combined was £61. 
Tape I1].—Quantiry or SEED RECEIVED FROM THE PRINCIPAL 
SuppLyminc CouNTRIES EXPRESSED AS A PERCENTAGE OF THE 


ToraL IMPORT. 


CLOVERS. 
France 
Mid-Europe 
Chile 

. Canada 

U.S.A. Ae 
New Zealand 
Other Countries 


1920. 


1921. 1922. pie 
e 3 years. 
26 15 25 
12 29 20 
27 16 18 
15 20) 16 
9 10 11 
5 D 3 
6 8 7 
100 100 100 
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iS Average of 
1920. 1921. 1922: the 3 years. 
GRASSES. 
Denmark ... ae 40 4] 29 ST. 
U.S.A. ae Soe 27 28 20 25 
France S38 vind 13 10 20 14 
Germany ... eee 8 10 8 9 
New Zealand 4 2 16 7 
Canada aoe ie 1 4 - 3 3 
Other Countries... 4 5 4 5 
100 100 100 100 
VEGETABLES. 
France Ba i. 26 29 54 36 
Holland es see 20 27 ies 20 
Denmark .. we 2) 12 3 12 
U.S.A. a “ae 11 6 ip 4 7 
Other Countries ... 22 26 17 22 
100 100 100 100 
FLOWER. 
Holland AS da Ep 54 ear 41 
U.S.A. a. ” 32 a ‘25 29 
France Pee aia 12 8 19 13 
Other Countries ... 24 7 19 Li. 
100 100 100 100 
* ae * oy & 8 
ROTATION OF CROPS: 
II. 


Proressor R. G. Wurtz, M.Sc., 
University College of North Wales, Bangor. 


Development of British Rotations.—Under primitive condi- 
tions the earliest system of cropping would be continued cultiva- 
tion of a selected piece of land with a corn crop, and the 
abandonment of this land when it became no longer reasonably 
productive. A new piece would then be-cleared or broken up, 
and cultivated, until it in turn became too foul or exhausted. 
In some western districts, particularly in Wales, this method of 
cultivation continued until comparatively recent times. In the 
drier lowland districts of England, more suited for arable culti-_ 
vation, and for maintaining a large population, permanent settle- 
ments and villages were formed even in early times. Regular 
rotations on the village farms were enforced under the Manorial 
system, and these continued with little variation on the open 
field from the time of the Norman Conquest to the middle of the 
eighteenth century. The most common rotation was as follows :-— 

Furst Year: Winter corn, principally rye and wheat. 
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‘ Second Year: Barley, oats, peas, beans, flax, ete. 
Third Year: Fallow. | 
The fallow given every three years enabled the land to be’ 

kept moderately clean, and to remain in cultivation for a con- 

siderable period, though ‘the lack of adequate manuring kept 
production on a level which, judged by modern standards, was 
extremely low. © 

Three Course Rotations.—The basis of the old English 
three-course system can still be traced in some parts of the 
country on clay soils, where it is difficult to secure for roots the 
necessary fine seed-bed without great trouble and expense, and 
where folding the crop with sheep in a wet autumn or winter 
would be disastrous to the tilth of the soil for some time to come. 
On real clay soils even carting off a crop of mangolds may so 
seriously poach the land that it does not recover for some years. 
The basis of rotations on such soils 1s generally the fallow 
followed by two corn erops, the first of which is nearly always 
wheat. Generally, however, the proportion of fallow, which in 
the old system was one-third, is considerably reduced by taking 
a crop of clover, mixed seeds or beans instead of the fallow 
as frequently as possible, and also introducing a certain area of 
roots where there is a prospect of fair success. Such rotations 
are, however, not followed over any great stretch of country, 
as the inadequate supply of roots makes it difficult to convert 
the straw into manure, and the heaviest classes of soil have, in 
recent times, been largely laid down to grass. It may therefore 
be said that most modern rotations really date from the end of 
the eighteenth century, when the Norfolk four-course rotation 
came into general use. 

Norfolk Four-Course Rotation—During the latter half of 
the eighteenth century the cultivation of roots and red clover 
‘became part of the best agricultural practice, and these were in- 
corporated in the Norfolk four-course rotation, roots—barley— 
clover—wheat, on which most of our systems are based, and 
which still persists unchanged in so many districts that it may 
be described as the typical English rotation. The cultivation 
of roots in rows made it possible on all but the heaviest soils 
to combine the benefits of the old bare fallow with the provision 
of a large weight of food suitable for the winter feeding of stock. 
This enabled the farmer to fatten cattle and sheep in winter, 
and to produce manure with which to maintain the fertility of 
his land. The introduction of red clover not only added to the 
stock carrying capacity of the farm, but also to its general 

C 
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fertility. Clover, in common with other leguininous crops, such 
as peas, beans and vetches, is able to secure nitrogen from the 
air and the soil is thus enriched directly by the store left in its 
roots, and indirectly by the manure made by animals consuming 
the herbage or hay. In the case of phosphate and potash, the 
other important manurial ingredients, there is no similar means 
of making good the constant loss caused by the sale of crops from 
the farm. Many British soils contain ample supplies of avail- 
able potash, but the majority are not too well provided with 
phosphates, so that the chief thing necessary on most soils to 
make the four-course rotation a perfect means of building up 
soil fertility is the addition of phosphatic manure. Towards the 
middle of the nineteenth century the extensive manufacture of 
superphosphate filled this need. On the lighter soils, where 
potash is often badly needed, the conditions necessary for full 
productiveness could not be completely satisfied until the dis- 
covery of continental deposits of potash salts later in the century. 

Arrangement of the Norfolk Four-Course Rotation.—The 
exact arrangement and treatment of the crops in the rotation 
at the present time varies a. little in different districts, but 
generally the root crop consists mainly of swedes and turnips, 
which may or may not receive farmyard manure, but are nearly 
always liberally treated with superphosphate or other phosphatic 
manure. Usually about half the crop is fed on the land to 
fattening sheep. In the dry climates and soils where the rota- 
tion is generally found, the succeeding crop of barley is not likely 
to be too heavy, and red clover is sown at the same time. A 
little Italian ryegrass, and some other kinds of clover are often 
sown along with the red clover, or, if there is any danger of 
clover sickness, a mixture, from which red clover is altogether 
excluded, may be substituted. In the following year the clover 
or seeds may be either mown for hay or grazed by sheep, the 
latter being perhaps the more common practice. In preparation 
for wheat. the clover is ploughed up in early autumn, and may 
first receive a dressing of farmyard manure. The wheat thus 
receives not only the farmyard manure, but also the nitrogen 
stored in the roots of the clover, and the residue from the 
manure of the sheep folded on the land two years previously, so 
that satisfactory crops can be grown even on comparatively poor 
light soils. After the wheat has been harvested, the stubble ean 
be cleaned if necessary in preparation for the root crop in the 
following year. The straw of the corn crops 18 consumed or 
trodden into manure by fattening buallocks, which receive also 
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the portion of the root crop carted from the land, and a part of 
any hay which has been saved. With good average crops, half 
the roots are sufficient to enable the straw to be converted into 
manure, but if the root crop is a failure there may be a surplus 
of straw, and on the other hand, in an exceptionally good root 
year, it may not be feasible to get this proportion of roots con- 
sumed by bullocks. On the whole, however, as the rotation 
experiments at Rothamsted clearly show, the four-course rotation 
is very well balanced and enables the fertility of the land to be 
maintained with little expenditure on either manure or concen- 
trated feeding stuffs. With good management and reasonable 
care in storing and treating the farmyard manure, the only 
necessary purchase from the point of view of farm fertility is 
phosphate, and sometimes potash for the root crop, though 
special circumstances may make it advisable to purchase other 
manures. Some small expenditure on feeding stufis is usually 
necessary in order to avoid undue delay in fattening both cattle 
and sheep, and to secure the extra bloom and finish which often 
make a good deal of difference to the market price. 

Modifications of the Norfolk Four-Course Rotation.—The 
four-course rotation in its original form is_ best suited for 
light or medium soils in a comparatively dry climate, and is thus 
found mainly in the east of Hngland. It can perhaps be seen 
best in its original form on the Wolds of Yorkshire and Lincoln- 
shire, though, with slight modifications, it may be found in all 
the eastern counties. There the climate favours the srowth of 
wheat and barley of high quality; except on heavy soils the 
conditions generally are suitable for the folding of sheep; and 
the seeds, if left for more than one year, are liable to become 
thin and patchy, favouring the spread of couch. 

Under other conditions it will generally be found that the 
original rotation has been more or less modified. Among the 
minor modifications, which need not be discussed at length, are 
such small changes as the substitution of mangolds for part of the 
turnips and swedes (owing to the greater susceptibility of man- 
golds to frost this is not done to any extent in Scotland); the 
substitution of oats for at least part of the wheat; the srowth of 
an occasional crop of peas, beans or vetches in place of clover, 
when the latter has failed owing to drought, or when clover sick- 
ness is feared: and the fallowing of a heavy field when a wet 
autumn and winter have prevented any preliminary cleaning and 
have made it practically impossible to secure a satisfactory tilth 


for roots. 
Oo 9 
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Five-Course Rotation.-—A very common modification which 
requires special notice is the conversion of the Norfolk rotation. 
into a five-year shift by the inclusion of an additional corn crop. 
It is difficult to improve on the four-course rotation as a means 
of keeping light land clean and productive, but its large propor- 
tion of roots requires a heavy expenditure on labour on all but - 
the most easily cultivated soils, and the area of corn crops 1s 
only one-half the total arable. Although farmers, where possi- 
ble, are endeavouring to open up other channels, the sale of 
wheat and barley is still much the most important and most 
dependable source of revenue available on the great majority 
of arable farms. It is natural therefore that on good deep soils 
an extra corn crop should be taken, particularly where grain of 
high quality and value can be grown. This not only increases. 
the proportion of saleable crops from one-half to three-fifths, 
but at the same time reduces the area of roots from one-fourth 
to one-fifth. In such cases the second corn crop is almost 
always barley, and it is when so grown that the finest malting 
Samples are secured. Not only does the previous corn crop 
remove any excess of nitrogen which would impair both the 
standing power and starchiness of the barley, but there is a good 
chance of obtaining a fine seed-bed and of sowing early, both 
extremely important factors in securing a uniform well-matured 
sample. The five-course retation is thus usually : roots—barley 
or oats—seeds—wheat or oats—barley; but occasionally the 
two corn crops may be taken after the roots. This, however, is. 
more common under the Wiltshire rotation mentioned later, 
where the root erop is also extended over two years and includes. 
three or four foldings of sheep. On particularly good clean land 
the rotation may be extended to six years by taking two pairs of 
corn crops, but this is exceptional. 

Rotations lengthened by leaving Seeds for two or more years. 
—In Scotland, Wales, and the north and west of England, 
Where conditions are favourable for the growth of grass, and not 
so suitable either for arable cultivation generally or the growth 
of good quality wheat and barley, the Norfolk rotation is very 
often lengthened considerably by sowing a mixture of grass and 
clover seeds suitable for two, three or more year’s ley, instead 
of the red clover intended for one year only. The length of 
time for which the grass is left depends almost entirely on the 
rainfall. In the north-east of England, and the eastern districts 
of Scotland, two years is a very common period, but in the 
wetter western areas the period is prolonged, and in west Wales. 
it is often eight or nine years. 
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_..rUnder such conditions oats are by far the most important 
corn crop, though some wheat and barley may be grown, more for 
home consumption than for sale to miller or maltster. Spring oats, 
whieh are an uncertain crop in the drier southern and eastern 
districts, thrive well in the wetter, cooler climate of the north 
__and west, and they do better than either wheat or barley on soils 
» : containing a-good deal of organic matter, such as the newly 
ploughed old leys. The straw, too, is more valued for feeding 
_than that of wheat.or barley, and the grain. is not so seriously 
affected by a long wet harvest. In 2 wet climate, grasses and 
other pasture plants easily establish themselves, and with suit- 
able seeds mixtures and treatment, temporary leys are more 
productive than any but the very best permanent grass. When 
they are broken up after a period of years the store of plant food 
which hag been accumulated by the herbage is gradually 
liberated, and fertility is thus maintained at a low cost. 

- Rotations including temporary leys are of special value in 
stock breeding and rearing districts. A certain amount of fresh 
grazing becomes available every year, and pastures which may 
have become stale or tainted are ploughed up. Moreover, good 
crops of hay can be secured from the young grass, and this 
enables young stock to be wintered cheaply. 

Another important advantage of a fairly long temporary ley 
ss that it enables couch to be kept down at little expense. In 
a wet climate the eradication of couch from arable land by the 
ordinary cleaning methods is a matter of great difficulty. If, 
however, 2 good ley is secured, couch usually disappears after 
four or five years under the competition of the grassy herbage. 

The seeds are almost invariably mown for hay in the first 
year, and may be even mown in the second year, but in that 
case a light dressing of farmyard manure is usually given before 
the second hay crop is taken. Tf wild white clover either grows 
naturally or is sown *n the mixture, a good close sward is 
secured by the third year. Under moist conditions. this. will 
continue to give valuable grazing for a few years longer, but on 
dry soils, or in a rather dry climate, bent grass and other 
undesirable plants increase rapidly and make it desirable to 
plough up after the third or fourth year. Oats are almost 
invariably taken as the first crop after the ley. 

In a wet climate the folding of sheep in winter on roots does 
more harm than good, except on the very lightest soils, and for 
this reason it-is usual to cart all the roots off the land. The 
greater part of the crop ‘s fed to cattle, but some may be fed to 
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sheep on grassland. In addition to straw and roots a consider- 
able quantity of hay is available for cattle feeding, and a large 
quantity of farmyard manure is thus produced, so that the 
whole of the root break and some of the hay crop can be given 
a good dressing. The residual effect of this is sufficient to 
produce a good crop of corn after the roots, and to give the 
young seeds a good start. With this system of farming one of 
the main considerations in maintaining the productivity of the 
farm is the securing of a strong growth of white clover in the 
later stages of the ley. It is advisable to sow a little wild 
white clover in the seeds mixture, and to use phosphatic manure 
liberally during the rotation to give it every chance of develop- 
ing. If this is done there is rarely any need to incur large 
expenditure on nitrogenous manure or even purchased feeding 
stuffs. 

An additional advantage of lengthening the rotation by 
means of a ley is that root crops do not come more frequently 
than once in six or seven years, and thus the risk of finger-and- 
soe is reduced to a minimum, provided that care is taken to 
avoid re-infection through the farmyard manure, or by carting 
diseased roots on to a field likely to be cropped with swedes or 
turnips two or three years later. 

In hilly districts where some fields on the farm are too steep 
or inaccessible for manure carting. rape is often substituted 
for part of the reot crop. It provides excellent food for the 
autumn fattening of sheep, requires little labour, and the 
manure of the sheep consuming it takes the place of farmyard 
manure to a great extent. Occasionally grass and clover seeds 
may be sown with the rape instead of in a corn crop. 

Place of Silage Crops in the Rotation.—The ereat develop- 
ment of ensilage on arable farms during the last few years 
makes it necessary to mention specially the place usually occu- 
pied in the rotation by silage crops. In the majority of cases 
ensilage is adopted in order to reduce the area of roots where 
climate and soil make the cost of cultivation heavy, or make 
the crops very uncertain. Usually, therefore, a silage crop 
takes the place of a root crop. On heavy land an occasional 
bare fallow is still part of many rotations, and in such cases 
silage crops may take the place of the fallow. Mixtures 
of winter oats, vetches and beans are mainly relied on, 
and are sown in the autumn preceding the year in which 
the root crop would normally be taken. It is important that 
such a mixture should he sown fairly early, so as to become 
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well established before the winter, and this reduces the time 
available for cleaning the stubble. Jn order to overcome this 
disadvantage it is customary to give a dressing of farmyard. 
manure before sowing the crop, so as to favour strong srowth 
which will largely suppress couch and other weeds. The 
crop is usually ready for cutting about July before annual weeds 
have shed their seed. Afterwards, the ground, if heavy, may 
receive a half or bastard fallow to clean it further and prepare 
it for wheat in early autumn; if the land is light, or for other 
reasons not suited for wheat, a crop of rape or even white 
turnips may be taken to provide sheep food in autumn. Pro- 
vided that the silage crop is so treated and cultivated as to give 
a large weight, it is likely to be even more effective in maintain- 
ing the fertility of the farm than a root crop, as vetches or 
other leguminous crops form a large part of the mixture and 
increase the store of nitrogen in the soil. It is not so certain 
that the system will prove as effective as a well tilled root crop 
in keeping the soil clean, particularly in a wet climate, where 
a bastard fallow in late summer is not likely to be very effective. 


Rotations including Catch Crops.—A catch crop is a quickly 
growing crop taken in the intervals of the ordinary rotation 
without seriously altering the main character of the plan of 
cropping. In the Norfolk four-course rotation, for instance, 
there is usually a long interval between the harvesting of the 
wheat crop and the sowing of the succeeding root crop. In an 
early district, the wheat may be harvested early in August, and 
the succeeding crop of swedes will perhaps not be sown until 
the following June. Where the land is clean, and of such a 
texture that there is no difficulty in securing a good tilth for the 
root erop, it is sound practice to sow as soon as possible after 
clearing the stubble a quickly growing crop such as rye, winter 
barley, winter oats, vetches, trifolium (crimson clover) or some 
mixture of these. Even white turnips, kale or rape may be 
sown in the same way. Given early sowing and good growing 
conditions in autumn such crops provide a considerable weight 
of green food which can be eaten off early enough in spring 
to allow of root sowing at the ordinary time. 

Naturally the system is of greatest value in the south of Eng- 
land, where harvest is early, and root sowing is comparatively 
late, but even in other areas the principle may be applied 
in a slightly different form by sowing along with the corn crop 
Italian ryegrass, which is available for autumn and winter: 
grazing, and also checks the srowth of weeds and prevents the 
loss of nitrates from the soil in autumn and winter. 
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‘'On some of the chalk soils in the south of England, notably 
in Wiltshire and Hampshire, the catch cropping system is 
developed to a great extent, and there a rotation of the following 
kind may be adopted. This is often described as the Wiltshire 
Rotation, though it is frequently modified considerably accord- 
ing to the exigencies of seasons and food requirements of stock. 
The essential feature is the inclusion of two years’ root crops 
followed by two corn crops. 


Ist Year Catch crops, e.g., winter vetches, followed by late sown turnips. 


2nd vy Swedes, 

sree W heat. 

4th ,, Barley. 

tbs) Catch crop, e.g. rye, followed by roots. 
Othe. Barley. 

vith -,, Seeds. 

of Bikey Wheat. 


The catch crops, and most of the roots, are eaten on the land 
and the seeds may also be grazed, so that the sheepfold passes 
over the jand five or six times in the course of the eight years. 
On the poor light soils where this rotation is followed there is 
no better means of maintaining fertility. 


Rotations followed in Potato Growing Districts.—Where 
potatoes are grown on a small scale the simplest and most 
common plan is to devote a part of the root area to the crop. 
The methods of cultivating and manuring potatoes are some- 
what similar to those adopted in the case of the roots, and a 
small part of the root land can be devoted to potatoes without 
seriously affecting the rotation. Where a considerable area is 
to be grown it is necessary to make some modifications in the 
rotation as a whole. Unlike root crops, potatoes are sold off 
the farm, and thus do not contribute in any important measure 
to the supply of farmyard manure, while, at the same time, 
it is generally desired to give them a liberal dressing of such 
manure in order to secure good crops. In introducing potatoes 
into the rotation it is necessary therefore to make other modi- 
fications which will ensure a maintenance of the supplies of 
farmyard manure. In some cases as, for instance, in many 
districts of the north of England and Scotland, this is done 
by carting off practically the whole of the root crop for fattening 
cattle, and in effect potatoes are substituted for the proportion 
of the root crop which, in the original rotation, would have been 
eaten on the land by sheep. . As much as one-half of the root 
break may in this way be devoted to potatoes. Where this plan 
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is adopted, seeds are usually left down for two or more years, 
go that there is generally a good supply of hay, which, con- 
sumed on the farm; enhances the value and. increases the 
quantity of the farmyard manure, and the leaving of the seeds 
for two or more years adds to the general fertility of the soil. 

If it is desired to have a proportion of potatoes greater than 
about one-tenth of the arable land it is advisable to adopt a 
different: plan. One of the best rotations for this purpose is 
that followed in East Lothian and other districts of Scotland, 
and occasionally in England. The East Lothian Rotation 1s 
as follows: roots—barley—seeds—oats—potatoes—wheat. 

This rotation allows of one-sixth of the arable area being 
cropped with potatoes, and at the same time provides one acre of 
roots to. every three acres of straw. This is less than in the Nor- 
folk four-course rotation, where there is one acre of roots to 
two acres of straw, and this ig compensated for by carting off 
more than one-half the roots for cattle feeding. Moreover, 
in the districts where this rotation is practised good crops of 
roots can be secured practically every year, and there is thus 
rarely any difficulty in getting the straw turned into manure. 
This rotation is sometimes shortened by cutting out the oat crop 
and taking potatoes immediately after the seeds. This gives 
the potatoes an excellent chance, as they thrive particularly 
well on land containing decaying herbage, and in such cases 
they may be grown without farmyard manure, artificials alone 
being applied. 

In districts where, for special reasons, it is desired to have 
the maximum area of potatoes, other rotations may be followed. 
An extreme case is the practice in coastal districts where very 
early crops can be secured as, for instance, in Cornwall and 
Ayrshire. There, early potatoes may be planted nearly every ? 
year, but it is necessary to secure from outside the means of 
maintaining the fertility of the land, for instance, by obtaining 
seaweed or town manure, though a good deal can be done by 
sowing or planting suitable catch crops, such as Italian rye- 
grass, rape, etc., after lifting the potatoes, and either ploughing 
in these crops or folding them off with sheep. 

Dunbar Rotation.—In a limited area of East Lothian, near 
Dunbar, potatoes have a special value owing to their cooking 
quality, and.the fact that they can be re-heated when cooked 
without loss of colour. There, the following rotation is prac- 
tised :. Potatoes—-wheat—clover and ryegrass—potatoes—swedes 
and turnips—barley. 
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Tt will be noticed that from the point of view of farmyard 
manure this system is not well balanced, and the deficiency is 
made good by the purchase of town and other manure. A 
somewhat similar system of rotation may be followed in the 
neighbourhood of towns where there is a demand for straw and 
ryegrass hay as well as potatoes, viz., wheat—seeds or ryegrass 
—-potatoes. 

Here, everything is sold off the farm, and the fertility main- 
tained by the purchase of town manure. Red clover could not 
be grown every three years, so that such a system is limited to 
areas where there is a ready demand for ryegrass hay or green 
ryegrass. In the Fen districts surrounding the Wash, there are 
large areas of peaty soils where farmyard manure is not 
required, and here a similar three-course rotation, viz., 
potatoes—oats—wheat, is frequently followed. Generally 
speaking, however, in the Fen district there is no very settled 
rotation. The cropping is largely regulated according to the 
anticipated demand and special crops of all kinds, for instance, 
rape seed, mustard, vegetable crops, sugar beet, may be taken 
if there seems likely to be a good demand, or may be grown 
under a contract to supply a merchant at a given price. Arti- 
ficial manures are liberally applied where deemed necessary, 
and farmyard manure is a minor consideration on the particular 
type of soil, which already contains an excess of organic matter 
and of available nitrogen. 


AGRICULTURAL EDUCATION IN 
CORNWALL. 


W. Bortuass, N.D.A., 


Agricultural Organiser for Cornwall. 


Tur passing of the Technical Instruction Act, 1891, whereby 
money derived from taxes on spirits was devoted to technical 
and manual instruction gave a great impetus to the teaching of 
science in Cornwall, and day and evening classes were 
established in many parts of the county. 

Evening Classes in Agriculture.—In 1900 Dr. J. Clark, 
then the newly-appointed Principal of the Truro Technical 
Schools, conducted very successful classes in agriculture both 
at Truro and at Liskeard, and in 1901 similar classes were 
opened at four other centres—Penzance, Helston, Bodmin and 
Launceston. The writer acted as teacher of the five classes 
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outside the Truro area from their inception; for the first three 
years under the direction and superintendence of Dr. Clark, 
but from that time to the present with full control of the whole 
of this work in the county. 

There were. of course, difficulties from the beginning, and 
prejudice was common. Scientific facts and theories were 
received with something more than doubt, and when argument 
failed them one could depend on hearing someone among the 
unconvinced express a keen desire to see the teacher ‘‘ try to 
run a farm.’? Science and practice were considered to be 
opposed to each other, and a union of the two impossible, or, 
if possible, useless. | 

At one or two centres the classes opened promisingly with 
satisfactory numbers, while at some others there were so few 
that the question whether to continue or close down was always 
present. In the second year, moreover, the problem of provid- 
ing single handed for both the new students and for those who 
had attended the first course and now required something more 
advanced was naturally a worrying one. The third year brought 
some relief—a student who had passed through an agricultural 
course was engaged as an assistant and the outlook became more 
encouraging, the attendance improved and better and more 
systematic work was done. There were two or three changes 
of assistants between this time and the year 1905, when Mr. 
Alex Gregg was engaged as teacher of Agricultural Chemistry, 
and the work became, by the help of his wider knowledge of 
chemistry, a more valuable aid to the farmer and student. Some 
impression was evidently being made by this time on the minds 
of the farming community, for requests for classes came in 
from other parts of the county and another increase of staff 
was necessitated by the opening of additional centres of instruc- 
tion in 1906. 

Progress was fairly continuous from this time onward, and 
when any class was closed from lack of numbers there were 
always two or three districts anxious to welcome the staff. In 
the session 1911-12 there were no less than 14 classes with 
something like 800 students on the registers who were being 
taught by four full-time and four part-time teachers. Develop- 
ment continued regularly until 1914-15, when there was a 
serious set-back which became so severe in the next session 
that all the classes were closed except that at Truro. Staff and 
students had more serious work to do, and it was not until 1918- 
19 that a fresh start was made with a staff of one part-time and 


“444 _AGRICULTURAL, HpuCcATION IN. CORNWALL. af. Avg. : 


«three full-time teachers. The number of classes, and of students 
has not yet reached the high water mark of 1914, chiefly from 
lack of staff, but better work has never been done than. at 
present, and the growth of what may be called good feeling 
‘between farmers and teaching staff has never been so. evident 
and so real as to-day. Doubtless there are still many who scoff 
at the idea of men. who are not ‘‘ practical farmers ’’ being 
able in any way to render them assistance, but they are never 
heard in the open, their presence is never felt. at public meetings 
or lectures, and everywhere one finds ‘a very genuine wish 
expressed for more information by means of classes, public lec- 
tures, and Press articles. Inquiries on matters of agricultural 
interest and difficulty arrive by post or through interviews at 
the rate of about ten per week in addition to the many questions 
which are answered at the hundred-odd public lectures given in 
the course of the year. 

Curriculum.—From the commencement each class has, as a 
rule, met on one evening of the week from 6 to 9 p.m. 
At first this time was divided into three equal periods, one hour 
being devoted to each of the subjects—agricultural botany, 
zoology and chemistry, but when an assistant was engaged for 
the teaching of practical agricultural chemistry it was considered 
that 14 hours should be given to this subject and the other half 
to one or more of the branches of agriculture. This arrange- 
ment was found to work successfully and has continued to the 
present time. Students have always been encouraged to do 
some home-work and a fair proportion has responded - every 
session. The home-work consists in identifying seeds in a 
mixture given them, in studying the notes of the lesson 
for the week, and in answering from three to four questions 
framed on the work of the preceding month. Criticisms on this 
home-work are made at the commencement of the agriculture 
lesson the following week, when the corrected papers are 
returned to the students. 

\ typical evening’s work would be somewhat as follows :— 

Staye I.—6.0 to 6.15, examination of agricultural plants—grasses in 
bundles, clovers, etc., mounted when green specimens are 
not procurable—with brief notes ; 

6.15 to 7.15, very full notes of the lesson distributed and the 
lesson given, questions answered as the lesson progresses ; 

7.15 to 7.30, criticism of home-work received the previous 
week and now returned ; questions given for coming week’s 
home-work, with a mixed sample of seeds to be named ; 


7.30 to 9.0, practical agricultural chemistry, as far as possible 
based on the lesson just given in the lecture-room. Usually 
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ur gle. - half-an-hour’s theory followed by an hour’s practical work, 
TIL) One or-two questions set for home-work. 
|| Stage ID. (or Stage [II).—6.0 to, 7.30, chemistry ;; 7.30 to 9.0, agricul- 

: ture similar to above. 

In 1907 a request came from some advanced students for a 
course in agricultural botany, zoology, and land surveying and 
mensuration. A class-for such men was held on one afternoon 
of the week at one centre, and in following years this was 
extended, the whole of the day being given to this more advanced 
work, with geology and book-keeping added to the above subjects. 
These courses proved attractive to the more successful students 
and were well patronised, but the events of 1914-15 were fatal 
to this as to many other forms of useful work and they have not 
yet been resuscitated. 


Syllabus of Work.—From the first students have been 
encouraged to prepare for an examination. Nothing so steadies 
a student and keeps him up to the mark as the knowledge that 
there is an examination at the end of the session for which he 
is expected to prepare. And when a young student has success- 
fully taken the examination of the Elementary Stage, if his 
ambition has been carefully nurtured he will be eager for the 
next fence, and will not be satisfied while there is anything 
ahead which he can overcome. It is in this way that students 
have been encouraged to attend the class year after year, and 
frequently the question has been put to the teacher, ‘‘ Are there 
no other examinations we can take? ”’ 

Up to the year 1911 the syllabus of the Board of Education 
was followed and a great many sat for the examinations every 
year. This was an excellent syllabus, commencing with plant 
life in the Flementary Stage, going on to soils, manures, crops, 
stock, foods and the feeding of animals in separate sections in 
the Advanced Stage, and adding to a more thorough knowledge 
of all these, a very practical examination on a farm in the 
Honours Stage. When these examinations were discontinued 
in 1911 the writer was asked by the Examination Committee of 
the Union of Educational Institutions to prepare a syllabus in 
agriculture and the result was one on the lines of that of the 
Board of Education, providing a three-years’ course of 
‘nstruction. The work of the course is divided as follows :— 

First Year.—Plant Life and Soil; Second Year.-— 
Manures, Crops, Diseases and Pests; Third Year.—Stock, 
Foods, Feeding of Animals, and Farm Economics. 

This has been adopted and followed in all our classes. The 
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majority of the students who have worked carefully and 
systematically through this syllabus attend for four winter 
sessions; they find sufficient of value and interest in the third 
year’s work to make it worth their while to do it again. Students 
who have come back for the fifth year are not at all rare, but 
usually some variation in the work is attempted for their sakes. 
At two centres during the past session, 1928-4, these students 
have been encouraged to form themselves into discussion 
societies, a paper on an agricultural subject being prepared each 
week by the students in turn, and the reading of it followed by 
free discussion. This has proved quite a success and will be 
developed in the future, as at nearly every centre there are 
a few students who have passed through the course and who are 
yet unwilling to leave while there is anything they can study. 
The discussions will prove most valuable to them in many ways 
and their usefulness will be increased by inviting other farmers 
to attend and take part. 

Examinations.—No compulsion of any kind has ever been 
exercised ‘to induce students to sit for examinations, and the 
numbers taking them vary from year to year. Thus in 1918 
there were 80 who sat for the examinations of the Union of 
Educational Institutions, and 91 in 1914. This year there were 
about 60 out of the 200 students in the classes. The proportion 
is usually about 35 per cent. of those attending, but it must be 
remembered that many students are not very regular, some nof 
well educated, and also that no other county ever presents 
any. Before 1912 the great ambition was to take and pass the 
Honours Examination of the Board of Education, but the 
standard of the examiners in both the preliminary written exami- 
nation and the practical which followed was so high that the 
number of those who succeeded was never very high and there 
were generally more failures than passes. A very fair propor- 
tion of the successes came to Cornwall and in the results of the 
four years, 1907-1911, we find that of the 18 who passed, 
11 were students of our Classes. In 1910 a desire to qualify 
for N.D.A. examination was expressed by a few of the best of 
the students and a Day Class was held at one centre (Truro) 
on one day of the week for the work of preparation. The 
class was attended by about a dozen young men from all parts 
of the county and in the examination of April, 1911, we secured 
two or three successes. Hach year after this saw the success 
of one or two from Cornwall until the Examination Board made 
an alteration in the rules which excluded practically all but 
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those coming from agricultural colleges. Students have also 
been prepared for the examinations of the Royal Horticultural 
Society, both the Teachers’ and the General Examinations. 

During the last four years competitions in the judging by 
points of stock, cereals and roots and the identifying and valuing 
of foods, manures, seeds, ete., have been held by some of our 
Christmas Fat Stock Societies. These have proved very popu- 
lar and last year the entries at the three centres (Truro, Helston 
and Wadebridge) totalled 860. At the show this year of the 
Royal Cornwall Agricultural Association similar competitions 
were held for the first time, and for these there were about 
100 entries. 

Type of Students.—As Cornwall is a county of small-holders, 
85 per cent. of the farms being less than 50 acres in extent, the 
sons of small farmers predominate in the classes, but though 
all classes are represented probably a larger percentage of the 
farmers with over 100 acres than of the small-holders send their 
sons to us. Gardeners and school teachers are also repre- 
sented. The majority are from 20 to 80 years of age, with a fair 
proportion from 15 to 20 years, while a few from 80 to 50 years 
may also be found. Women are not excluded and there are 
frequently one or two to be seen with the men, and they are on 
the whole quite as successful in every way as the latter. There 
is now an increasing number every session who have had a year 
or two at the County Secondary Schools and the progress made 
by such students is much more rapid. The extra year or two 
at school has not only enabled them to retain the information 
gained at the elementary school but the scope of their minds 
has been widened by their introduction to other subjects, such 
as chemistry and physics. Where a youth has left school at 
14 and comes into the class at 17 or 18, having done nothing 
educationally in the interim, the labour of teaching him is far 
ereater than in the case of those who have never dropped their 
studies. 

Many of the students travel long distances to attend the 
classes but assistance is given to those who live more than three 
miles from the centre, and this allowance is increased if the 
distance is over six miles. For the last year or two an increas- 
ing use has been made of the motor ’bus and char-a-bane in 
bringing students to the classes, and this will doubtless be 
developed in the future. The County Council pay about three- 
fourths of the eost, the students the remainder. It is much 
more economical to bring in students from distances of 12 to 15 
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miles to one convenient centre than it is to establish a large 


number. of small classes with all the expense of staff, apparatus, 
etc. 

Other Educational Activities include the giving of public 
lectures of which there were 100 in the session 1923-24. Very 
frequently the giving of one lecture is followed by a request 
for others and often a short course of six or eight results. The 
demand in this direction is beyond the power of the present 
staff. to supply and development of this form of instruction 1s 
possible. In addition to the public lectures there is the Advisory 


work which continues to increase and at present fully occupies. 


the members of the staff every morning of the week. Soils, 
manures and foods are tested and reported on free of cost, and 
questions of all kinds are dealt with. 

At the agricultural college for the province—Seale-Hayne 
College, Newton Abbot—eight reduced-fee places are allowed to 
applicants from Cornwall each year, and usually there is rather 
keen competition for these, which is increasing as the work of 
the college becomes better known. | 

In conclusion one may, perhaps, be allowed to express pleasure 
and satisfaction at the end of 24 years’ work—in which every 
member of the staff has loyally co-operated—at being able to see 
and feel that one’s efforts have not all been in vain and that one 
has been privileged to assist in helping onward the work of 


agricultural education in one’s native county. The pleasure is 


ereatly enhanced by the abundant evidence that the agriculture 


staff are individually and collectively looked upon. as_ the 


farmers’ friends. 
Dairying.—The claims of the dairy farmer to assistance by 


means of technical instruction were recognised as long ago as. 


the year 1892 when travelling dairy schools were initiated. In 


1898 the Secretary reported: ‘‘ The travelling dairy school has. 
visited the whole of the dairy districts of the county, and there: 


can be little doubt that it has been of considerable benefit. 
a very considerable and beneficial change has taken place in 
the dairy industry of the county.”’ 


The travelling dairy schools have continued in existence to thie 
present day, and although the dairy organiser has now the: 


assistance of two full-time teachers, it is impossible to meet 
the whole of the demands for classes and courses of instruction. 

During the war classes for instruction in cheese-making were 
first introduced, and in spite of the opinion of many so-called 


authorities that it was impossible to make cheese in Cornwall. 
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the attempt proved so successful that it has been continued, 
greatly to the benefit of all concerned. Co-operative cheese 
factories have been established in several places and have 
proved useful in assisting to dispose of the products of the 
members. 

The work of this department at present embraces the holding 
of classes for instruction in butter and cheese-making, and 
milking; advanced classes for instruction in the above subjects 
as well as in the feeding of cows, the testing of milk, and poultry 
management; advisory work, including visits to farms and 
attendance at shows in connection with competitions in butter- 
making, milking, etc. It is safe to say there is no branch of 
technical instruction which is more popular in the county than 
that of the dairy department, and the numerous championships 
and other prizes which have been won in the open classes at 
all the leading shows of the country afford sufficient evidence 
of the high standard which the work has attained. 

Horticulture.—One would naturally expect that horticulture 
would occupy a most important position in a county possessing 
the equable climate which Cornwall enjoys, and accordingly 
the County Council, as early as 1896, appointed a horticultural 
instructor. Fruit plots were laid down at Penzance, Truro, 
St. Austell, Launceston, Penryn, Callington and Bodmin, and 
lectures and demonstrations were given throughout the county. 
For some reason, however, the interest quickly waned and the 
demand for demonstrations almost entirely ceased. It may have 
been that orchards were laid down on unsuitable sites or varieties 
planted which were not adapted to the climate, soil, or require- 
ments of the county. Be that as it may, in 1905 Cornwall was 
without a horticultural instructor and remained without one 
until 1920. 

In the long interval 1905-1920, during which Cornwall had 
no horticultural instructor the wants of the horticulturists were 
not entirely neglected. Courses of lectures, often accompanied 
by demonstrations, were given by local gardeners, some of whom 
were well qualified for the work. The fruit plot at Penzance 
(Gulval) remained in the hands of the County Council, and - 
under the superintendence of a competent horticulturist valuable 
work was done, such as the production, by selection and crossing, 
of suitable varieties of broccoli; the manuring of potatoes to 
determine the most profitable amount for first earlies, &c. This 
plot continues to supply us with useful lessons which are of 
direct benefit to the people of the district, and which are also 
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becoming increasingly appreciated and valued by the growers 
around. Jt is hoped that in the near future an experimental fruit 
plot will be laid down in the eastern part of the county which 
will be able to deal with the local difficulties of growers in the 
Tamar Valley. 

In 1920 a Horticultural Instructor for the county was again 
appointed, and from that time there has been a noteworthy 
development in the work of the department. Short courses of 
instruction in horticulture, public lectures and demonstrations 
have been given in all parts of the county; advice on all 
varieties of subjects connected with the work is being sought 
and given; school gardens are being inspected and, wherever 
possible, new ones laid out. Experiments with broccoli, potatoes, 
&e., are being carried out. 


Last March a horticultural commercial show was held at 
Penzance and was a great success. ‘The idea of such a show 
originated with the horticultural superintendent, and was carried 
out under the auspices of the County Horticulture Committee 
working in conjunction with a strong local committee. There 
were excellent exhibits of commercial spring flowers and 
vegetables, and demonstrations in packing and grading produce 
were given by experts from the Ministry of Agriculture. Papers 
and addresses on subjects dealing with the growing and 
marketing of vegetables and flowers were given, and very helpful 
discussions followed. The show was in every way most 
successful, and it is hoped that there will be developments in 
many directions when it is held in 1925. 


Poultry.—A great deal of valuable work has been done in 
the county in connection with the breeding and management of 
poultry. As early as 1897-8 lectures were being given through- 
out the county under the auspices of the county council and in 
1900-1901 a well-planned series of experiments was carried out 
at Kernock, the estate of W. Hawk, Esq. 

To merely enumerate the various experiments which were 
carried out at Kernock, and the results which were incorporated 
_in Mr. Hawk’s Reports, would occupy some considerable space 
and a description of them is impossible here. Even in 1900 there 
were experiments with various foods—maize, white oats, wheat, 
buckwheat, dari—to determine the most profitable one for egg 
production. Hgg-laying trials were continued through 1901 to 
1905 with various breeds; the effects of free range versus con- 
finement were tried in 1902-5 (with striking results in favour 
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of the free range); in 1902-5 a test of ‘“ Hens versus pullets ”’ 
showed that the hen lays 47 per cent. less eggs than it did in 
the same time when a pullet. Trials with various foods and 
mixtures of foods were continued through the years 1908-1910 
with valuable results; the trials on chicken feeding were com- 
menced in 1908, and the question of which is the more profitabie 
to producee—egegs or table fowls—was decided in the same year 
in favour of the egg-production with ordinary prices. The 
testing of pure-breds versus first-crosses was commenced in 
1908-4; and the value of such additions to the food as rock- 
phosphate and sea-sand (containing a percentage of carbonate of 
lime) engaged attention. By this time the work had assumed 
such proportions and the results in many directions had become 
so interesting and valuable that a long report was written by 
Mr. Hawk for distribution in 1905. The work continued ou 
very similar lines through 1905-10, and the results were fully 
described by Mr. Hawk in his ‘‘ Poultry-keeping for Profit,”’ 
which was distributed throughout the county in 1911. 

In 1917 a start was made in supplying sittings of eggs and 
day-old chicks from two or three of the best breeds at reasonable 
prices. A poultry instructress was appointed in 1918 to take 
charge of the station, and to give advice to inquirers. This work 
developed rapidly, and in 1919 it was considered advisable to 
remove the station to Truro, this being more central. The 
number of incubators was increased to five and an assistant 
engaged to meet to a greater extent the demands for lecture? 
on poultry management. The scheme of the Ministry of Agricul- 
ture for the supplying of eggs and day-old chicks at fixed prices 
from recognised good-laying strains was adopted, and each year 
many thousands were distributed. 

In 1928 it was considered that this scheme had been at work 
sufficiently long to have supplied all poultry keepers with stock 
of high quality, and that for a time greater improvement could 

be effected through an egg-laying competition. The Champion 
- Prize—a 50-guinea silver bowl—presented by the West Briton 
newspaper, went to a pen of ‘‘ Rhode Island Reds,’’ with 455 
egos to its credit in 182 days. The competition, with some 
additions, will be repeated in 1924-25. 

There is at present a poultry instructor who is fully engaged 
the year round in visiting poultry farms and runs to give 
advice on the spot, in attending shows with exhibits illustrating 
various points in connection with the industry and in giving 
lectures on poultry management. During the period of the 
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competition—October to April—an assistant is engaged, thus 
leaving the Instructor free to devote his time to the duties 
mentioned. 


* * * * * * 


INSURANCE ANDi UH ber An wVir 
C. S. Orwin, M.A., 


Agricultural Economics Research Institute, Oxford. 


To the extent that the risks of farming resemble those inci- 
dental to other forms of enterprise it is probable that the existing 
facilities for insurance are reasonably adequate. The two great 
risks common to all industry are fire and employers’ liability 
for workmen’s compensation, and the farmer who elects to run 
them himself does so deliberately and not because of any lack 
of opportunity for covering them. The great tariff companies 
and Lloyd’s underwriters are eager for business of this kind, 
and the main consideration affecting the farmer is not how to 
get protection but how to secure that he shall not pay an exces- 
sive price for it. It may be argued that farming risks of the 
nature indicated are less than similar ones in urban industry; 
the chances of loss by fire may be less amongst the scattered 
houses and buildings of the country-side than in crowded centres ; 
the risks to life and limb attendant on the handling of farm 
live-stock and simple agricultural machinery may be less than 
those confronting the industrial worker; attention, too, is often 
directed to the high ratio of the expenses of the tariff companies 
to their premium income, and to the magnitude of their profits. 
On the other hand, it must be borne in mind that, as regards 
fire, the organisation for the protection of property in rural 
districts is much less perfect than in urban areas, and that the 
chances of a total loss in the case of such things as crops in stack 
are greater. As regards expenses and profits the case for the 
companies may appear to be less strong, but even here it must 
be remembered that what the farmer wants is security ; a slightly 
higher premium is of less importance than the certainty of 
recovery in the case of loss, and the history of insurance is full 
of examples of ventures which have come to grief through un- 
sound finance. It is, however, well known that many successful 
companies, incorporated to deal with these risks at less than the 
tariff rates, have been bought out by the tariff concerns so soon 
as their competition became formidable. There seems to be 
room here for combination amongst farmers for the purpose of 
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mutual insurance against fire and workmen’s compensation risks, 
so as to secure for themselves the advantages (if any) of the con- 
ditions under which their industry is practised, and to retain, 
either by way of reduced premiums or by cash bonuses, the 
profits of the business. 

Co-operative Fire and Employers’ Liability Insurance.— 
It is of interest to note that a movement in this direction was 
started some fifteen years ago by a group of Warwickshire agri- 
culturists which has been attended with no little success, and 
which bids fair to develop, at its present rate of progress, into 
an enterprise of the first magnitude in the insurance world. 
It is a mutual society (the National Farmers’ Union Mutual 
Insurance Society, Ltd.) financed by the issue of fixed interest- 
bearing debentures with no ordinary share capital, so that all 
the profits are available for the policy-holders after making the 
necessary allocations to reserves. The premium income shows a 
steady growth, and the expenses ratio compares favourably with 
that of other companies. The business 1s well spread between 
fire and employers’ liability, and oranted a continuation of con- 
servative management the society should achieve its object, 
which is to secure to farmers the benefits of co-operation in the 
matter of insurance. 

In passing, reference should be made to a much earlier ven- 
ture in mutual assurance initiated by a group of Lincolnshire 
farmers some forty years ago—the Binbrook and District Far- 
mers’ Association. It started as a Glanders Insurance Association 
to insure its members against loss from this disease. The distin- 
cuishing feature was that it had no capital, either paid up or 
nominal, and that its members paid no premiums; but when a 
loss was incurred a levy was made upon all members, according 
to the acreage of their holdings, to compensate the one suffering 
the loss. Very few claims were made upon the association, and 
+n 1912 it was decided to extend its operations so as to include 
mutual insurance against employers’ liability. New rules were 
adopted under which membership was limited to persons 
approved by the Committee and occupying not less than four 
hundred acres of land. The occupations covered include all 
classes of farm labourers. blacksmiths, carpenters, machine-men, 
ercoms and domestic servants on any member’s farm, and a 
rate per acre is levied at the end of each year on all land to 
compensate members for all losses above the amount of £3, 
though in the case of a heavy loss provision is made for an 
immediate levy. If no losses are reported above the amount of 
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£3 no levy is made. At the present time there are thirty-nine 
meinbers occupying between them about forty thousand acres. 
This area was fixed as the limit of the society’s operations as 
being sufficiently large to allow the laws of average to apply 
without being so extensive as to necessitate any professional 
clerical work. 

The Association has been completely successful for the pur- 
poses for which it was formed. In no year has the amount of 
levy equalled the amount which its members would have had to 
pay to an ordinary insurance company to cover their risks. 
Possibly its success may be due to the fact that its members are 
all friends farming for the most part in a large way and upon 
uniform lines, so that there is little variation in the nature of 
the risks as between member and member. Thus, the likelihood 
of an abnormally large loss to be spread over a very small 
association of persons is diminished. However this may be, the 
venture is an interesting departure in farmers’ co-operation, and 
it is possible that there are other districts in which similar 
associations might be formed to the material advantage of their 
members. 


Hail and Live Stock.—T¥Following fire and employers’ lia- 
bility, adequate provision exists for certain other risks which 
are peculiar to the agricultural industry, such as damage to crops 
by hail, and loss by accident of valuable live stock. Most of the 
large companies will quote rates covering the destruction of 
crops, and the loss of animals through breeding risks or during 
transit; and here again the farmer’s need is legs to obtain 
facilities for insurance than to secure these facilities at the 
minimum cost to himself. This can be provided, as in the 
case of fire and workmen’s compensation, by the formation of 
mutual societies or by joining those already in existence. Hail 
insurance is rather a special case, because the districts affected 
are limited, but the risk is known and if the rates are high a 


profit-sharing policy would secure a return of the excess to the 
policy-holder. 


Diseases of Live Stock.—It seems, therefore, that the great 
question concerning farmers’ insurance is not the ordinary 
hability to fire or accident. or the special liability attaching to 
valuable live stock in certain conditions, or to crops in certain 
districts, but the question of the. protection of the ordinary live 
stock of the farm, both from the ordinary diseases and from 
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epidemics. Nothing is known statistically of the losses which 
farmers incur in the production of commercial live stock, but 
where figures have been kept, they indicate a position far more 
serious than many people realise. Mere insurance might hardly 
be expected to do much to save the industry from financial loss, 
but it would, of course, be a help and not infrequently a salva- 
tion to the individual; and what is of far greater importance, 
‘t would lead to the accumulation of evidence on the incidences 
of disease and to the organisation of treatment against it. This 
aspect of insurance has been civen prominence by the Agricul- 
tural Tribunal of Investigation :— 

‘‘ The co-operative insurance systems abroad have resulted in 
much information being systematically obtained of the incidence 
of disease and on this account alone it would be fitting that the 
State should endeavour through its Department of Agriculture 
to advance the system of co-operative insurance. The records of 
mortality even in a limited number of societies would give a 
better indication of the loss which annually takes place amongst 
live stock of the country than is at present available and would 
provide an index of the several causes of the loss. Thus, in 
France, there are published each year by the Ministry, tables 
showing the proportion of loss among the different classes of live 
stock and the causes of disease. But the immediate practical 
object is to give the farmer a greater security against the serious 
loss which may at any time befall him in connection with his 
stock. The matter is important, particularly for the smaller 
farmers where the loss of a horse or a cow may be a very 
serious matter, whilst among farmers both small and large the 
incidence of an epidemic may cripple his resources for years.’’* 

Reference is made to the losses incurred during the recent 
outbreak of foot-and-mouth disease ; over two hundred thousand 
animals of all kinds have been slaughtered and compensation 
amounting to nearly £3,500,000 has been paid, but this does not 
represent by any means the full loss to the farming community. 
Apart from epidemics, however, there is the question of risk 
from endemic disease of all kinds and from accidents, about 
which very little is known. At the Newcastle Show of the Royal 
Agricultural Society of England, in 1923, charts were exhibited, 
prepared by the City Veterinary Officer, Newcastle, showing the 
number of carcasses of animals condemned within the city 
during recent years, the figures for the year 1922 being as 
follows :— 


* Agricultural Tribunal of Investigation, Final Report, pp. 76-77. 
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CARCASSES OF Mat CoNDEMNED, NEWCASTLE-UPON-TYNE, 1922. . 


| | ; Unfit for Tuberculous, 
Consumption. 
Total i. May SRAMCRU YY pC 

poles htared. Whole Parts or Whole Parts or 

Carcass. | Organs. Carcass. Organs, 
Cows es al 728 38 43 39 43 
Heifers .., Be 9,083 24 29 DAL 19 
Bulls se Rae 537 3 I 3 1 
Bullocks ... yea 5,936 20 27 16 14 
Total ...{ 16,284 85 | 100 79 are 77 
Calves... vee 2 847 31 — “= — 
Pigs oes os 30,281 32 —- — 
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If figures of this character could be collected from all large 
cities it would be possible to get a definite idea of the risk of 
condemnation of fat cattle which is undertaken by farmers, 
dealers and butchers, and to assess the premiums which would 
be required to cover such risks.* 

Cow and Pig Clubs.—In England mutual insurance against 
mortality of live stock exists mainly in the form of cow clubs and 
pig clubs. ‘These are by no means widespread, and they exist . 
to cater entirely for the smallholder and the cottager, to whom 
the loss even of one animal may be disaster. The area of their 
operations is frequently no larger than a single parish, and 
although with good management they perform useful service it 
is obvious that some scheme of federation would be needed to 
place them on a satisfactory financial footing, combined with 
a very great extension of the movement if insurance in this form 
is to be made available to the smaller members of the agricul- 
tural community in general.+ Except that this form of organisa- 
tion is indigenous, however, it is probable that a better 
machinery could be devised to meet the needs of all classes of 
farmers in this matter. 

Mutual Insurance Abroad.—An examination of Continental 
experience indicates the importance attached by other nations 
to the question and also the difficulties of it. In every Con- 
tinental country mutual societies for live stock insurance are 
general, and they have been fostered and very often subsidised 


* Journal of the R.A.S.E., Vol. 84 (1923), pp. 282-3. 


t A series of articles on Cow and Pig Clubs was contained in Vols. 
XXVIII and XXIX of the Journal of the Ministry of Agriculture, (April 1921 
to March 1922 and Aprii 1922 to March 1923). 
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by their Governments. It should be noted, however, that great 
as their progress has been in contrast with what has been 
attempted in this country, the great majority of agriculturists 
have not availed themselves of the facilities provided. In Ger- 
many it is stated that only 9 per cent. of the value of horses, 
8 per cent. of that of cattle and 3 per cent. of that of pigs were 
insured in 1913 (Cahill) ; in Holland the situation is considerably 
better, but the local variations in the numbers of animals insured 
are remarkable, the Province of Drenthe, for example, having 
46 per cent. of the horses and 39 per cent. of the cattle insured 
and Limburg having 41 and 40 per cent. respectively, whereas 
these respective percentages were 2 and 2°5 in South Holland 
and 0°7 and 1-7 in Utrecht (Leopold’. In Lower Austria about 
25 per cent. of the cattle of the province were insured by the 
Provincial Live Stock Insurance Institute in 1918 (Kallbrunner). 
The organisation of societies differs, too, in the various countries. 
In Holland they appear to be entirely unfederated, whereas in 
France federation and re-insurance have been carried to con- 
siderable lengths. In all countries, however, statistics show 
that the movement is a progressive one and a great deal of 
valuable actuarial data has been collected and published forming 
a guide to future developments. As a commercial enterprise 
live stock insurance does not appear attractive. In Finland four 
large capitalist companies engaged in this work from 1911 to 
1915 had an expenditure slightly in excess of their receipts, 
whereas mutual local associations during the same period had 
an income slightly in excess of their expenditure. The explana- 
tion offered is that the costs of management in the case of the 
companies far exceeds that of the mutual associations. The 
snference is that live stock insurance is a matter peculiarly 
adapted to co-operative rather than to joint-stock enterprise. 
The wealth of published information accessible as a suide to 
action is quite remarkable. From almost every European 
country, from Sweden to Switzerland, from France to Finland, 
statistics are available for the expectation of loss for different 
classes of stock and for the ratio of expenses to income. The 
figures giving the progress of the movement are themselves 
most impressive, and the conditions for success and the causes 
of failure have all been made the subject of careful study. Both 
in France and in Germany experience shows that local organisa- 
tions of a mutual character are most suitable for live stock insur- 
ance. By them expenses of management are kept down, and in 
a determined district the risks are practically the same, so that 
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the difficulty of working out a tariff is reduced. The objection 
to the local society is its financial weakness, due to the limited 
area in which it operates and to the small number of animals 
covered, but this can be, and very often is met by federation 
and re-insurance. 

It is not possible here to do more than indicate thus briefly 
the scope and organisation of the live stock insurance business 
on the Continent, but it would well repay a careful study made 
with the object of considering its application to this country. A 
start might be made through the development and federation of 
existing insurance clubs, for their membership is mainly con- 
fined to financially small men, and, as Cahill has pointed out, 
‘‘ the importance of live stock insurance for farmers may be said 
to be in inverse ratio to the size of their holdings.’’ It cannot 
he indefinitely neglected, however, by larger farmers. 


SYSTEMATIC FEEDING OF COWS IN 
WILTSHIRE. 


EK. H. Bruce Davis and G. Ernest Huauss. 


Tse following article is based on the writers’ joint experi- 
ences of the feeding of dairy cows according to the system 
advocated by the County Agricultural Organiser for Wilts. 

They were the first two farmers in the county to put into 
practice the advice given by the organiser in respect of feeding, 
and the purpose of the article is to give first hand their experience 
of the results. 

The writers got into touch with the Agricultural Organiser 
owing to attending a course of lectures commenced at War- 
minster in November, 1922, and they were so impressed by 
the lecturer’s remarks that he was asked to supervise person- 
ally the feeding and management of their milch cows. 

Basis of the System.—The Organiser laid it down in his 
lectures that— 

(1), Cows should not go up in milk on going out to grass. 

(2) Heavy milking cows should not lose flesh. 

(3) Cake and meal ought not to exceed 84d. per gallon 
at the then current prices. 

(4) A maintenance ration equivalent to 20 lb. hay should 
be given (i.c., 0.8 lb. digestible protein and 6 lb. starch 
equivalent). 


—— 
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(5) A production ration should be fed for each gallon of 
milk the cow is giving (standard 0.56 lb. digestible protein 
and 2.25 lb. starch equivalent). 

(6) The total dry matter to be 27-33 lb. 

(7) The cow should be prepared for her lactation period 
before calving (equivalent to 2 gallon ration). 

(8) Strict attention should be paid to milking and daily 
recording as far as practicable. 

(9) Concentrated food should be used in the maintenance 
ration for reduction of bulk in the case of heavy milkers. 

(10) Roots should be dispensed with where they have to 
be bought. In any case not more than 50 lb. per day should 
be fed, and 380 lb. for preference. 

(11) Chaff should be replaced by long straw. 

The writers’ farms differ in character, Farm A being a 
mixed farm on the greensand, one-third arable and two-thirds 
orass, and Farm B a totally grass farm on clay, adjoining the 
chalk. In both cases the grass is of good average quality. 

Before commencing on this system, both herds had been 
recorded and attempts had been made to feed in accordance 
with yield. Both herds are non-pedigree Shorthorns, with a 
few Friesian-Shorthorn Cross heifers on Farm B. 

As the cows had previously gone up considerably on going 
out to grass, and the heavy milking cows had always lost 
flesh, it was felt that the system hitherto followed had not 
been correct. As far as cake and meal were concerned, the 
cost had, in the past, been somewhere in the neighbourhood 
of 5d. per gallon so that if the cost could be reduced to 33d. 
there would be an immediate saving of 13d. per gallon, even 
if no increased yield was obtained. In consideration of the 
above, the writers decided to give the system a trial. 


Rationing System.—The system of feeding then adopted on 
the two farms was :— 


Farm A. Hay 16 |b. Farm B. Hay 20 Ib. 
Straw (long) 4 lb. . 
Roots 30 Ib. 


and, in each case, a production ration per gallon. In the 
case of heavy milking cows, the bulk of the maintenance 
ration was cut down by replacing part of the hay by half its 
quantity of a mixture of bran and oats, and roots were cut 
down in the case of Farm A to 14 lb. 

Farm B, prior to this, was purchasing roots at 25s. per ton 
and hauling. 4 miles, feeding 25 |b. per dav, but these were 
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discontinued at once; also a certain amount of hay was chaffed, 
and this was discontinued. 
Farm A had also been feeding chaffed straw mixed with 
the roots but discontinued the chaff and fed the straw long. 
The production ration consisted of the following :— 


Farm A, Decorticated cotton cake ... 1 part 
Rice meal and oats --. 2 parts feeding 33 lb. per gallon. 
Unextracted palm kernel cake 2 parts 

Farm B. Decorticated cotton oo. # part 
Decorticated ground nut... 3 part eae 
Rice meal» 7: sn 32 parte. feeding 34 Ib. per gallon. 
Unextracted palm kernel cake 6 parts 


also 383 lb. soaked coconut cake in the form of thick porridge 
was fed for the first gallon in the case of Farm B. 

The writers consider it preferable that half of the production 
ration should be in the form of cake and of large pieces for 
preference. The reason why these particular foods were used 
was that they were the cheapest at the time. Heavy milking 
cows for every gallon over 5 and heifers for every gallon over 
4 were fed with 2 Ib. linseed and 3 Ib. bran per gallon. 


Results.—As an immediate result, all cows increased their 
yields and maintained them more evenly throughout the 
winter ; all the cows kept evenly fleshed, and at the end of the 
winter, cows never went out to grass looking better. Probably 
one of the most important factors was the preparation of the 
cow for her lactation period. This was done by feeding a 
laxative production ration for 6 weeks before calving, com- 
mencing with a 1 gallon ration at the six weeks and increasing 
to a 2 gallon ration at the month. This resulted in the whole 
of the cows coming down at calving at least a gallon higher 
than at any other previous period, so much so, that if a cow 
comes in under 5 gallons, it is an exception. 

For this ration when cattle are out to grass and also when the 
hay on the farm is laxative palm kernel cake is used. Indoors, 
when the hay is not particularly laxative, 2 parts linseed cake 
and 1 part rice meal are given. 

Milk fever is not feared as precautions are taken before the 
animals are calved and on neither farm has there been a case 
of milk fever. 

At the commencement of the system, daily recording was 
practised to see the effect of the rations on the individual cows 
and to increase the food to those increasing in yield. This 
also enabled the writers to keep a check on their milkers. 


1924. | SysTEMATIC FEEDING oF Cows. 461 


On going out to grass, Farm A had a slightly increased milk 
yield—about 7 per cent.—but Farm B had a decreased yield of 
about 6 per cent., part of which was later recovered. In both 
cases cows were turned out to plenty of grass about the 
beginning of May. 

At the end of the year, Farm A had an increased average 
of 50 gallons per cow and Farm B of 120 gallons per cow; in 
the former case the herd had been recorded for many years, 
whereas the latter was newly formed and had only been recorded 
for three years. On Farm A it is estimated that the decrease 
on the cake and meal bill, after making an allowance for 
difference in prices, was over £150 during the year. 

Modification and Results in the Second Year.—After the 
experience of 1922-25, the writers were absolutely convinced 
of the effectiveness of the system, and preparations were made 
for the following winter by forward buying of feeding stuffs 
in collaboration with the organiser. During the last winter, 
more attention has been paid to dry matter by the cutting 
down of bulk of the maintenance ration, and in all cases the 
cows have been prepared for their lactations, this latter point 
being one that is most important. * This preliminary. feeding 
before calving is even more necessary for heifers than for cows, 
as is proved by the heifers in these two herds. 

Also in the case of Farm A roots have been reduced to 14 lb. 
per day, although there were sufficient on the farm to have 
fed 70 lb. per day. 

With one winter’s experience behind them and the men being 
more accustomed to the work and at last being converted, the 
results have been even better than the previous winter—to be 
precise, the daily average has been increased 4 gallon per cow. 

On Farm A, the average number of cows (including dry cows 
and 17 heifers) was 75, and the average daily yield during the 
winter was 200 gallons. On Farm. B, the average number of 
cows (including dry cows and 19 heifers) was 60; the average 
daily yield during the winter, 170 gallons. The ration for the 
last winter, owing to forward buying, cost 3d. per gallon. At 
the present moment (at the end of 7 months) there are in herd 
B as many 1,000-gallon cows as there were in the preceding 
12 months. 

Experiments have been conducted on three times milking on 
part of the herds, the result being 4 gal. increase per cow and 
75 per cent. of cows responding. The effect was most marked 
on the heifers, some of which increased up to 1 gallon per day. 
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At the time of writing, Herd A has gone out to grass, and at 
the end of three weeks the yield is down 5 gallons per day. 
Herd B has only been out to grass three days, and the three 
times milked cows have shown a slight increase; these latter 
cows are kept in from 1 p.m. to 8.80 p.m., and have their 
cake ration for gallons over three during that period. 

The system of summer feeding is :—a value is put to the grass 
(at present, 20th May, 3 gallons) and a balanced production 
ration fed for each gallon over three. The feeding value attached 
to the grass is altered as the season advances. A small quantity 
of cotton cake is fed to prevent cows being too laxative. In 
the fall of the year, the grass will be balanced up to 8 gallons by 
a concentrated cake. 

From the writers’ experience of this system of feeding, they 
are absolutely convinced of the efficiency of the system and are 
very grateful to the organiser for his advice. They are certain 
that every dairy farmer will be well repaid for any attempt he 
may make to follow the system. 

The writers would like to emphasise the fact that from their 
experience it is not a question solely of feeding a balanced ration 
according to yield, but it-is by attention to minor details of 
management that the best results are obtained. As far as their 
experience is concerned, they are convinced that the feeding of 
chaff is detrimental, the heavy feeding of roots is not economical 
or desirable, and the order of feeding the various fodders and 
concentrates is of material importance. The importance of the 
order of feeding is to prevent, as far as possible, the animal 
overfilling herself, as one of the essential factors in the Orga- 
niser’s instructions is that the cow must not be overfilled. To 
get over this. the cake and meal is always fed before the bulky 
food, as, if this is done in the opposite order, the cow, being 
hungry, will eat a large bulk of hay and then consume cake and 
meal afterwards because she likes it, resulting in overfilling and 
® grunting cow; also, for heavy milking cows, three times a day 
feeding of concentrates is practised. The order, then, is as 
follows :— 

5.30 a.in., trd cake and meal. 

7 a.m., hay. 

1 o'clock, 4rd cake and meal, followed by hay. 
6 p.m., 4rd cake and meal followed by hay. 


Watering three times a day, the last watering being at 8 o’clock 
at night. 


The value of watering at 8 o’clock at night cannot be over- 
estimated. 
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Although the writers were the first farmers in Wiltshire to 
commence this system, it is common knowledge that a large 
number of farmers are now doing the same with similar 
beneficial results, and in some cases with even better results 
than their own. 


* * * * * * 


CORNISH MARL EXTRA- 
Lan eeblee) WEEN Gl, Rake Gr nO.V ER. 


Basu. JENKINS, B.Sc., 
Cornwall County Agricultural Staff. 


Tux red clover crop plays an important part in grassland 
improvement, but good seed of the proper strain is essential 1 
order that crops may be uniformly productive over the whole 
duration of the pasture. In south-west Hngland, where leys are 
left down for three years or more, the farmer complains that 
broad red clover seed does not give a lasting plant: in the first 
year a good crop is obtained, in the second harvest year much 
less, and in the third year only a few straggling plants. One 
of the chief reasons for the poor crops of red clover is the use 
of foreign seed from warmer climates, even though it is of better 
appearance and higher germination through not having been 
subjected to the adverse weather conditions which cause many 
British-grown samples to be shrunken and of a dull colour. 

The clover trials conducted by Professor Stapledon at the 
Welsh Plant Breeding Station, Aberystwyth, however, have con- 
clusively proved that British seed from a high-lying district 
with a cool climate is to be preferred to foreign samples, though 
the same high germination is not to be expected. The strain 
of the plant is more important than superlative germination. 

A somewhat localised area on the wind-swept uplands of the 
north-west coast of Cornwall, around Wadebridge, has for many 
generations been famed for the persistence of the clover grown 
there. This gives good bulk throughout the whole three or foar 
years of the customary duration of the leys; crops have been 
known to last ten years, and plants for longer periods. As red 
clovers of all nationalities are mixtures of highly variable natural 
hybrids resulting from cross pollination, it is remarkable that 
the strain has retained its purity for so long, and this can only 
be accounted for (1) by its isolated position, (2) by the fact that 
little late-flowering red clover from other districts is sown in 
Cornwall, and (8) by the fact that the growers invariably grow 
their own seeds in a manner that has brought about a continuous 

mass selection. 
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In preliminary clover trials with early- and late-flowering 
types of red clover, Cornish Marl clover has shown itself to be 
more persistent than any other strain of clover except Mont- 
someryshire Red—a strain grown in Wales which is very similar 
to that grown in Cornwall. The following data* show that 
it is capable of great winter hardiness and of giving high yields 
over a number of years. 


Table I. Relative Yields of different Strains of Red Clover 
Compared with English CREATE ee Clover expressed 
as 


Strain. 1921. 1922, 1923, 
lst Harvest 2nd Harvest 3rd Harvest 
Lates. year, year. year. 
English Late-Flowering x 100 a 100 oom 100 
Cornish Marl ... — ev. 1095" 3 103 “es 134 
Earlies. 
Broad Red 5 ks aie LOT: 2st Di Gerered 39.8 
Chilian ... ie +? So S25 i seu DAD dees 34°1 
Italian ... ee - NY fr ee 0 sor 0 


Its extensive root en which penetrates to considerable 
depths, appears to give it a greater power of resisting drought 
than the Welsh strain, and in a season like 1923 it also showed 
itself capable on a light soil of giving a higher yield in the first 
harvest year than any other early or late strain. 

The use of disease-resisting strains for all crops is becoming 
of increasing importance in controlling fungus pests, which tend 
to lower the clover returns considerably. In this connection it 
is interesting to note that there appears to be no other form 
of red clover so resistant to the attacks of Gloeosporium 
caulivorum, which has recently caused havoc amongst the clover 
crops on the Continent and in E. England, Italian clover being 
particularly susceptible to this disease. 


Table II. Relative Susceptibility to Anthracnose of the 
different Nationalities of Red Clover.t 
(The highest mark represents the greatest susceptibility.) 


1920. 1921; 
No.of Lots Average No. of Lots Average 
Nationality. averaged. Marks. averaged. Marks. 

Lute-Flowering Group. 

Cornish Marl ie 3 0.3 2 0.5 

Montgomery & 2 1.5 6 1.0 

English Late... 31 1.0 2 1-0 
Early-Flowering Group. 

Italian... dns 5 4.0 A 2 3.5 

English Broad ... 39 3.0 1 4.0 


* See Williams, R. D. Investigations with Hater Plants at Welsh Plant 


Breeding Station. 
s Preliminary Investigations with Herbage Plants at the Welsh Plant 


Breeding Station, Aberystwyth. 
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Trials with Cornish Marl clover are at present being conducted 
on clover-sick land in the eastern counties of England. 

The Cornish soils are notably sour, and locally the clover has 
a reputation for persisting on such soils. Samples of soil growing 
good crops of Cornish Marl have been tested at the county 
laboratory and tend to substantiate this belief. 

Cornish Marl is an extra-late-flowering strain of red clover, 
flowering about two weeks later than Hnglish late and three 
weeks later than broad red. It tillers very freely, and has a 
dense tufted habit. More stems are produced than in any other 
strain except the Montgomery red, and more side branches are 
produced, especially towards the top of the stem. It gives a very 
heavy single hay crop, but the aftermath is poor (with only an 
occasional plant in flower) unless the hay has been cut early, 
and there is little growth during the winter and early spring. 
Its outstanding qualification is its ability to persist for a longer 
time than any other kind of red clover except Montgomery red. 
Either might be used with advantage for three years or longer 
duration leys, whether hay or grazing be the object in view. 

The plants and seeds of all red clovers are so much alike that 
the average farmer is unable to distinguish between them, and 
local seed merchants are not more successful with their seed. 
Many mixed samples are offered and disappointing results 
obtained. After two seasons’ growth there is no difficulty in 
telling which has been sown, but unfortunately this knowledge 
will not help the farmer in purchasing his seed. Cornish Marl 
clover seed is smaller and not so bright as broad red; more 
seeds are provided per pound, but until the present year the seed 
was so unclean that it could not be regarded as a commercial 
proposition. 

In March of this year a conference of all the principal growers 
at St. Columb decided to form a Cornish Marl Clover Growers’ 
Association.* The objects are to guarantee the origin of the 
seed and retain the purity of the strain; to secure and provide 
for earlier threshing and cleaning operations so that the seed 
may be ready for market at the beginning of the season; to 
afford facilities for the testing of the seed under the Seeds Act, 
1920, samples being forwarded to the Official Seed Testing 
Station, Cambridge; and to organise the marketing and 
advertising of the seed. F 

The co-operation of the local seed merchants has been obtained, 
and they have been allowed to become members on the condition 


_* The Secretary of the Cornish Marl Clover Growers’ Association is 
T. Rowse Hosking, Town Mills, St. Columb, Cornwall. 


KE 
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that they only sell seed as Cornish Marl which has been grown 
by members of the Association. 

It is intended to issue guarantee certificates to growers of the 
pure strain, and the writer, at the request of the Association, has 
assisted in inspecting the clover crops, in connection with the 
carrying out of his duties under the County Council. The growers 
of the pure strain are thus known, though the Association itself 
does not propose to issue guarantee certificates until the third 
year. 

In order to maintain or even improve the persistency of the 
strain it is intended to obtain seed for seed purposes only from 
‘old leys, or those which have been down for at least three years, 
to be distributed to other seed growers, at slightly enhanced 
prices, for the extra trouble involved. Later on, the Association 
intends to register the stocks on the same lines as pedigree 
live stock societies. 

Clover trials are being conducted at the Cornwall Couniy 
Council plot with about twenty different nationalities of clover 
to compare their relative persistency and vield with the local 
seed under local conditions, with a view to selecting the best 
Strains of Cornish Marl for seed-growing purposes. . 

The amount of seed available will vary with the climatic 
conditions prevailing in the west, but the increased acreage sown 
this year will aid in equalising supply and demand, which it is 
anticipated will increase as the Cornish Marl Extra-Late- 
Flowering Red Clover becomes more widely known. Less 
valuable clovers are being imported; our home-produced article 
could replace these and be of benefit to the grower and consumer 
alike. 


* * % * * & 


THE COUNTRY WHEELWRIGHT AND 
HIS OUTLOOK. 


CONTRIBUTED BY THE RuRAL INDUSTRIES INTELLIGENCE BUREAU. 


History and Present Condition of the Trade.—For a long 
period, certainly since mediseval times, the wainwright or 
Wheelwright has occupied an assured and outstanding place in 
the scheme of rural life. He was the maker of carts and 
wagons, and various other vehicles and implements used in 
agriculture and constructed chiefly of wood. 

Coach and carriage building was, in this country at all events, 
a comparativelv recent refnarnate of the craft, which started at 
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the latter end of the 16th century, and expanded to the dimen- 
sions of an industry only in the middle of the 18th century. 'T'o 
this branch of the trade the village wheelwright seldom or 
never aspired. On a higher plane as regards constructional skill, 
knowledge and special aptitude required, and for long a luxury 
trade rather than an essential industry, coach building 
naturally became an urban undertaking, and probably from 
the very first always tended to attract and absorb the more 
skilful, intelligent and progressive men. Businesses of this 
type were undoubtedly the forerunners or formed the nuclei of 
the extensive present-day vehicle building industry, which has 
been able to adapt itself in turn to the production of the stage 
coach, the hackney carriage, the railway carriage, and finally 
the motor car. 

In the remoter rural districts, change has been slow to affect 
the wheelwright and slower still to be appreciated. Down to 
a generation or so ago, he continued to produce the article he 
and his little circle of customers were used to, and to employ 
the methods which had sufficed for his fathers before him. In 
recent years the decline of local industries has been more rapid, 
and at the present time the great majority of farm vehicles 
produced are factory made. Large numbers of carts and 
wagons of the old type are still in use after repeated patchings, 
and a certain proportion of farmers make a practice of ordering 
the hand-made vehicles, which they consider more reliable and 
more lasting. But these are the exception, and generally 
speaking, the country wheelwright’s trade has reached a stage 
of depression beyond which its further existence is seriously 
threatened, if not rendered wholly impossible. 

The Use of Motor Transport.—Various causes have contri- 
buted to this state of things. The rise and rapid development 
of the motor industry has certainly lessened to some extent the 
demand for horse-drawn vehicles in agriculture, and conse- 
quently for the wheelwright’s services. The farmer’s gig or 
trap has been largely replaced by the cheap car and, since the 
War at all events, his produce goes to market or to the railway 
station more frequently by lorry than by wagon. The horse- 
drawn vehicle has tended to become more and more restricted 
to the area of the farm itself, with the result that not only are 
fewer required, but those few are not so constantly used, and 
need replacement and repair less often. 

Prospects of a Revival in the Demand for Horse Vehicles.— 
There are some signs, however, that the present wide preva- 

B 2 
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lence of the use of motor vehicles is more of a temporary phase 
than a settled tendency on the part of agriculturists. It appears 
to have been overdone in several directions to the detriment of 
both economy and efficiency. At the conclusion of the War, 
agriculture had had several very prosperous years, second-hand 
Army lorries were abundant and cheap, and hope in progressive 
methods ran high. Since then, years of depression have come, 
and the source of supply of these vehicles has all but dried up. 
Their short life and high cost of upkeep, especially towards the 
end, to say nothing of the annual tax of £25, which has to 
be paid on vehicles of two tons or over, has so disillusioned many 
who invested in them, that they are little likely, even if they 
could afford it, to replace worn-out lorries with new ones costing 
£600 or £700 each. Though the motor vehicle in agriculture, 
in one form and another, has come to stay, and the demand 
for farm vehicles of the old type is unlikely to reach the old 
proportions, yet it may be expected to increase during the next 
year or two, and if at the same time agricultural conditions 
improve generally, it should again assume decidedly healthy 
dimensions. Signs are not wanting indeed that it has already 
begun. Many country wheelwrights may have noticed—one or 
two indeed have commented on it—that at sales of stock and 
implements, second-hand ‘carts and wagons, some of them 380 
or 40 years old, are eagerly bought up by farmers, fetching, 
often enough, prices which the wheelwright would be glad to 
get for a new one to-day. This suggests that a latent demand 
exists, waiting for those abie to take advantage of it. The 
bulk of this work must be expected to go to the bigger manu- 
facturers. But it seems very possible that as things now are, 
it might be worth while, for a country wheelwright who could 
afford it, in the intervals of his reeular work, to build one or 
two carts or a wagon as a speculation without waiting for an 
order. The old skill has not yet died out, and when the vehicles 
have been built, a little wider and more favourable market than 
the nearest farmers provide might be reached by putting a 
small advertisement in some periodical connected with farming 
interests. | 

This is advertising in its most elementary form, and adver- 
tising must be an essential feature of any business which 
nowadays intends to manufacture goods for sale. Newspaper 
advertisements should be accompanied, wherever possible, by 
exhibits of carts and wagons at local agricultural shows. ‘Those 
firms who do exhibit, have usually in our experience, found it 
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profitable in bringing them orders. Most customers naturally 
like to see what they are buying before they buy, and the 
county agricultural show provides & useful shop window at no 
great expense. Besides providing the nucleus of a rather wider 
market, freeing the worker from dependence on one Or two 
local customers, such an experiment should show him clearly 
the very great advantage of being able to supply goods more or 
less ex-stock, instead of continuing the present indefinite delay 
in delivery, the result of waiting for an order before starting 
work. ‘The inconvenience of this delay is a heavy handicap. 
It is enough by itself to keep potential customers away unless 
they can get absurdly low prices or long credit as a set off. 


The Credit Question.—The long credit required by farmers 
is often said to be one of the chief causes of the collapse of the 
wheelwright’s trade. No doubt circumstances have combined 
during the last few years to accentuate this old standing feature 
of the relations between the wheelwright and his principal cus- 
tomer. The long credit—6 to 12 months—appears to have been 
customary at least beyond all living memory, and any intensifi- 
cation of hardship from this source must be chiefly laid to the 
account of prevailing agricultural depression. It is decidedly 
contrary to present-day business methods, and the only way of 
getting rid of it is by effective organisation among wheel- 
wrights themselves. 


Ignorance of Business Methods and Undercutting.—In the 
inquiries which the Bureau has made, particular attention was 
directed to the business methods of country tradesmen, and it 
is clear from the information obtained that quite a large pro- 
portion of the master men in the rural areas, have little idea 
of what constitutes profit or loss on a job. Many seem to be 
quite contented if only they can get work to do, and to achieve 
that end are ready to undertake it at prices often enough 
bearing no relation to actual cost of production. 

The worst effect of a blind readiness to cut prices is, of 
course, that during any prolonged period of depression and 
work shortage, it compels the many who know better to follow 
suit. In busy times the matter 1s of no importance. The out- 
put of those who habitually practise it would be very small and 
uncertain; the owner of such a business could seldom afiord to 
employ journeymen, his own earnings being usually below 
the rates they would demand. 
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The Overhead Charges of the Factory and the Small Firm.—’ 
We have come across not a few wheelwrights who seem to be 
quite convinced that on account of very much lower overhead 
charges, the country shop can profitably build its carts and 
wagons in the old-fashioned way, at a price which will compete 
with the mass product of the factory. This is a point which is 
worth a little general consideration, and the wheelwright who 
proposes to manufacture should take careful account of it. 


Ihe overhead charges of the factory amount in the aggregate 
to a considerable sum, but, spread over the greater number of 
productive workers employed, they become reduced to quite 
manageable proportions. In a normally busy and efficiently 
conducted business of the sort they should not exceed 120 per 
cent. of the average labour cost, let us say, for example, 2s. 
per workman per hour. 


The charges on a small country business are more difficult 
to arrive at, and in too many cases it is to be feared the owner 
concerns himself far less with the matter than he should. 
Whether realised or not, thev are still there, and in the long 
run, if neglected, they are liable to make themselves un- 
pleasantly conspicuous. 


In a small country shop run by, say, its owner and one assis- 
tant, occupying premises of reasonable size and convenience for 
this type of trade, the following must be regarded as overhead 
charges—rent, rates and taxes, light, fuel, interest on capital 
locked up in stores and stocks of material, insurances, deprecia- 
tion, allowances for replacements and repairs, non-chargeable 
time, bad debts, carriage costs and general business expenses. 
They would amount to at least £3 10s. per week, and if in 
addition there were a power-driven saw or other machine 
installed, decidedly more—probably about £4 per week. Of 
the above items, the cost of ‘ non-chargeable time ’’ will be 
one of the heaviest and the least often considered. 


This £4 per week has to be spread over the chargeable 
working hours, 7.e., those for which the owner and his assistant 
are being paid by the customer for work done. In this connec- 
tion, if the assistant is not a skilled hand, his time should not 
strictly speaking bear as full a proportion of the overhead cost 
as the employer’s; he may be in fact partly an overhead charge 
himself. We may assume, however, that the owner and his 
wssistant work 80 chargeable hours per week between them. 
Overhead charges are therefore 1s. per workman hour and rates 
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of earnings being commonly below those obtaining in urban 
industry, this may very likely represent 100 per cent. on labour. 

We can safely say that, owing to mass-production methods. 
and labour-saving devices, a manufacturing job occupying 100. 
workman hours in the factory, requires 200 in the country shop 
without machinery. As we are supposing, however, that the 
latter has a power-saw, we will reduce this to 170. 

Tet us now compare these estimates :— 


Factory. Country Shop. 
neh Bae oe as 
100 Hrs.—labour at average 170 Hrs. labour at average 
GGstorts: cd, say. 10 0 cost of 1s. ... Bday ata 
100 Hrs. on costs at 2s. ...10 0 O 170 Hrs. oncostatis.... 810 0 
ori le 0 £17 020 


In this hypothetical case, which we can imagine represents 
the cost of production of, say, a farm cart, the country shop has 
a few shillings advantage over the factory, an advantage, by 
the way, due rather to lower wages than to lower costs. This sum 
has to be used to offset the larger manufacturers’ advantage 
in wholesale buying of materials, to provide any margin for 
price competition, and also for the larger profit per vehicle 
required by the small man. The margin is obviously totally 
inadequate for underselling the factory. 

The position outlined above can be improved within limits if 
there is sufficient work going to warrant the employment of 
more workers to spread the charges over. Overhead costs, 
however, have an unpleasant habit of increasing rather rapidly 
in a small business. For instance, in this case two more 
workers would apparently double its size, but the owner him- 
self would become more of a supervisor and less of a producer, 
and a larger proportion of the cost of his time would become 
an overhead charge. Employees demand higher wages than 
the working owner often expects to earn himself, and it is 
clear that additional assistance, if it is to bear its proper share 
in reducing these costs, must be of the skilled productive order. 
To engage extra labourers or boys would merely add to them. 

It is easy to account for the prevalence of a too favourable 
view as to the overhead charges of a country shop. It results 
from confusing the conditions which govern repair work with 
those of manufacture. There are seldom any mass-production 
wavs of doing repairs, and the country wheelwright in this 
branch can compete very nearly on level terms as to working 
time and methods of doing the job. The factory may perhaps 
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have spare parts available, but this is no overwhelming advan- 
tage, and spares are usually charged for at a good deal higher 
rate than when they form components of a complete new article. 
In repair work, therefore, it is quite right to assume that his 
lower costs of working will give him a decided pull over the 
bigger business, but to apply the same reasoning tc the pro- 
duction of new goods for sale is altogether wrong. _ 


Importance of Proper Costing.—The undercutting done by 
some small businesses, to which we have referred above, is due 
not so much to low costs as to the fact that no proper accounts - 
and costs records are kept. A system of book-keeping and 
costing, however simple, is essential. Without it, it 1s impos- 
sible to manage a business efficiently, or to compete intelli- 
gently with others. The lack of it is the cause of most financial 
disasters. 


Note.—Two pamphlets issued by the Bureau deal with book-keeping and 
costings in a simple and elementary form, designed specially to meet the needs 
of the small business, The wheelwright is advised to study them and use the 
methods recommended to ascertain in his own case how he stands on different 
jobs, and whether the prices which he gets return him actually a profit ora loss. 


The Quality of the Vehicle.—Another point often put for- 
ward is that the country wheelwrighting shops can and do turn 
out vehicles superior to the factory product. If this were so, 
one would not have expected them to have lost the farmer’s 
custom to so large an extent as they appear to have done, as 
they are admittedly prepared to cut prices to a sufficiently fine 
degree. As a matter of fact, though there are exceptions, it is 
nowadays far from being generally or even usually true; one of 
the most important parts, if not the most important, of 
the cart or wagon, and that on which the greatest care and skill 
used to be expended, was the wheel, and it is common to find 
that the country worker nowadays buys his wheels ready made 
from the factory. It is true, however, that the class of vehicle 
produced in the country shops a generation or two ago was 
better value for money than the factory made article is to-day. 


Repair Work and Side-Lines.—So far we have considered 
the country wheelwright solely as a maker of farm vehicles of 
various types, but it is quite common to find him more or less 
of a general purpose village woodworker as well. 

Even in its palmy days the wheelwright’s business by no 
means always concerned itself exclusively with building and 
repairing agricultural vehicles. It was frequently, also, the 
general local woodworking shop, just as the smithy, apart from © 
farriery, was the local shop for work in iron. Of late years, 
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owing to the decay of vehicle building, many of the men have 
had to develop other lines of activity to a much greater extent 
than formerly. In some parts of the country, there are even 
now special lines of work reckoned to belong to the wheel- 
wright, such as coffin making, hurdle making, etc., while it is 
fairly general to find at any rate the smaller businesses regu- 
larly turning to fencing, repairs to gates and farm buildings, 
and all the general jobbing work embraced in the term estate 
carpentry. Others again, where the opportunity presents itself, 
have turned in the direction of the building trade and taken up 
house carpentry and joinery, as a more remunerative occupa- 
tion. 

These developments may be considered retrograde, in the 
sense that such work is less skilled than the manufacture of 
wagons. .Although repair work may pay better for a time, 
the capacity to repair will be lost in the end by those who have 
no experience in building the vehicles themselves, with the 
result that the loss of the repair work itself may be finally 
anticipated. But the changes are inevitable here and there, 
especially in the case of a business on a very small scale where 
the owner’s financial resources and credit are too low to tide 
him over periods of depression, or to enable him to adopt the 
suggestion made above as to making a few vehicles for stock. 
Such a man should study still more than he has done in the 
past, the newer needs and possibilities of his own neighbour- 
hood outside his specialised craft and try in all possible ways 
to adapt himself to them. At the same time, it is to be 
expected that this process, the stages in which are alluded to 
above, will lead in the next generation to the complete sub- 
mergence of the wheelwright into the jobbing carpenter. 

In regard to side-lines, several of the Bureau’s publications 
dealing with woodworking trades, may provide useful ideas 
suited to individual cases. Particulars can be obtained on 
application to the Bureau, 258-262, Westminster Bridge Road, 
London, S.E.1. 

Machinery.—The question as to whether it is advisable to 
instal power-driven woodworking machinery is important, and 
in these days it is certain that for the would-be cart and wagon 
builder to do without it altogether, is in nine cases out of ten 
a great mistake. It requires, however, careful consideration on 
the part of the individual concerned. A great many country 
shops, perhaps the majority, make no use of it, some because 
they cannot afford it, some because the amount of work ob- 
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tained would not in their opinion warrant it, others again, from 
mere disinclination to new-fangled ideas. In a small country 
business the amount of machinery put in can very easily be 
overdone, and the potential output of the shop increased beyond 
the local requirements. Generally speaking, however, the 
small man will find that the possession of some up-to-date 
labour-saving device has a beneficial effect not only on his 
business, but on his outlook and methods out of all proportion 
to the actual amount of time it saves. It enables him to under- 
take jobs he never thought of doing before, and intelligently 
used and exploited, it helps to stimulate and educate the local 
demand for his services. | 

Wheelwrights who also carry on a blacksmithing business 
might find information of interest and value in the Bureau’s 
pamphlet No. 4, and would be particularly advised to consider 
whether it would not be of valtle to use acetylene welding 
apparatus. More than one country worker in this category has 
stated that its installation has been very helpful to him and 
brought a large volume of extra work, so that he could not now 
possibly do without it. 

The Necessity of Organisation. A yet more important and 
pressing matter than new branches of work, new methods of 
business and modern equipment or machinery, is a new policy 
of organisation, combination and education. The country 
craftsman needs to take an interest in the welfare of the in- 
dustry at large, to keep less aloof from others engaged in it, 
to regard them less as enemies to be undercut if possible and 
more as potential colleagues available for mutual help and pro- 
tection. Very few seem to be members of any Trade Asso- 
ciation and the majority are apt rather too readily to assume 
that such associations exist to advance the interests of urban 
industry to their own detriment. But the attitude of mutual 
distrust among village tradesmen is helping to ruin their trade 
and must be dropped. 

There is already in existence an Association of Vehicle 
Builders, and in this organisation there should be found a body 
which could, if its membership included an influential propor- 
tion of country wheelwrights, do much to remove the appre- 
hension that the next generation will see the small men largely 
swept out of existence. Unless some action along these lines 
is taken, the fear is but too likely to prove well grounded. 
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THE NATIONAL POULTRY INSTITUTE. 


Tue following statement was made by Mr. P. A. Francis, the 
Ministry's Poultry Commissioner, at a meeting of the National 
Poultry Parliament at Salisbury, on Wednesday, 16th July, 
1924 :— 

All the arrangements for commencing work in five of the 
six sections provided for under the National Poultry Institute 
Scheme are now completed. It will be remembered that the 
original scheme, the general plan of which has not been altered, 
aimed at the provision of centres as follows :—(1) a new centre 
for higher instruction and commercial experiments in poultry 
husbandry, to be located at Harper Adams Agricultural College, 
Newport, Salop; (2) scientific research in problems of poultry 
breeding, at the School of Agriculture, Cambridge; (8) scientific 
research in problems of poultry nutrition, at the School of 
Agriculture, Cambridge; (4) scientific research in poultry 
diseases, at the Ministry’s Veterinary Laboratory; (5) practical 
experiments in the North of England in the breeding of poultry 
for egg production, and (6) practical breeding experiments in 
the South of England in table poultry production. Active work 
is now proceeding in all these sections except the proposed 
new educational centre at Harper Adams College. 

As regards the Harper Adams College part of the scheme, 
the first step will be to secure the services of a Director possessing 
the requisite technical and academic qualifications and experience 
to take charge cf the work under the Principal of the College. 
The Governors of the College have been authorised to invite 
applications for this post, and it is understood that, in response 
to announcements widely advertised in the poultry press and 
elsewhere, a considerable number of applications have been 
received. These are now being considered by the Governors, 
who will be responsible for making the actual appointment, 
subject to confirmation by the Ministry after consulting the 
National Poultry Institute Advisory Committee. As soon as 
practicable after the new Director has taken up his duties, 
detailed proposals, with estimates, will be drawn up for the com- 
mencement of work under this part of the Scheme. 

Breeding Research.—The new buildings for research in 
problems of breeding (i.e.,2 laboratory and cottage) are now com- 
pleted, except that the abor atory has not yet been equipped with 
the necessary fittings. A beginning has, however, been made 
with the actual breeding investigations, a programme having 
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been drawn up for a series of experiments designed to throw 
light upon the inheritance of fecundity, which is regarded as 
the main line of investigation. From the very nature of the 
work at least two and a half years more must. elapse before 
even a preliminary report can be framed, for even this cannot 
be done without the evidence afforded by three successive 
generations of birds. 


Nutrition Research.—As regards research work in problems 
of poultry nutrition, the necessary poultry buildings, etc., have 
been erected at Cambridge and are now being used. The follow- 
ing is an outline of the programme of research at present being 
carried out :— 

Partition of Nitrogen of Urinary and Fecal Origin.—Dr. EH. H. 
Woodman has already evolved a satisfactory method for the 
quantitative estimation of uric acid in poultry excreta. It is 
hoped that information will be obtained from this method which 
will enable the investigators to invoke the chemical method of 
separation of the urinary and fecal nitrogenous constituents from 
the excreta of normal birds. The methods already in use are 
not considered reliable. 

Digestibility.—Digestibility determinations of Sussex ground 
oats and maize meal have been undertaken with four White 
Leghorn cockerels. Complete results will not be available until 
the matter referred to in the preceding paragraph has been settled. 
Preliminary figures so far obtained show close approximation to 
Kaupp’s and Ivey’s digestibility co-efficients, and indicate that 
the digestibility of the fibre of oats is little affected by grinding. 

Future Digestibility Determinations.—In the immediate 
future it is intended to determine the digestibility of (1) the 
oats from which the Sussex ground oats already used for 
experiments were made, (2) the maize from which the maize 
meal already used for experiments was made, and (3) two 
strong wheats (Yeoman and Durum) and two weak wheats 
(Swedish Iron and Rivett). The determination of the digesti- 
bility values of weak and strong wheats is considered to be of 
immediate economic importance. 

Mineral Balance Eaxperiments.—An attempt has been made 
to ascertain the calcium, sulphur, nitrogen, phosphorus and 
energy balance of pullets before and during egg laying. Two 
White Leghorn pullets have been used for this experiment, and 
the material necessary for the determination of these balances 
has been collected over a period of 14 weeks. The analytical 
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work involved is heavy, and several months must elapse before 
the results can be collated. j 

Comparative Slaughter HEapertment.—200 White Leghorn 
eggs have been incubated to form material for slaughter and 
analysis at different ages from the egg to maturity. Samples 
have already been prepared and bottled for analysis as follows : 
(1) new laid eggs, (2) 14th day incubation, (8) ‘* pipping ”’ 
stage of hatching, (4) 7-day-old chicks, (5) 3-weeks-old chicks. 
Further material will be collected at intervals of one month. 

Method of Absorption of Yolk Sac Material.—100 White Le,- 
horn eggs have been incubated in order to trace as far as possible 
the nature of the changes undergone by the yolk sac and its 
contents from the 10th day of incubation onwards, and its 
relationship to the alimentary canal. The following facts have 
been elicited. (1) At no time is there any tubular connection 
between the yolk sac and the interior of the gut. (2) The 
‘ntestines, which lie outside the body in the earlier stages of 
incubation, are drawn into the body on the 19th day and not 
on the 15th as stated by some scientists. (8) The yolk sac is 
drawn into the body cavity during the 20th day of incubation. 

Disease Research.—The new buildings and equipment for 
yesearch work in poultry diseases at the Ministry's Veterinary 
Laboratory have been completed and are now ready for use. 
Actual research work in connection with poultry diseases has 
been carried on in the main laboratory for over two years’ and 
a very large amount of post-mortem work has also been done 
for poultry owners. Some of the diseases on which research 
work has been begun are : Fowl Cholera, Fowl Typhoid, Bacillary 
White Diarrhea, Fowl Plague. Tuberculosis, Avian Diphtheria, 
Bird Pox, Coccidiosis and Blackhead. 

The progress of the research work has recently been delayed 
owing to the officer who was primarily in charge of it having 
left to take up another appointment elsewhere. The services 
of a suitable officer to take his place have, however, been obtained, 
and the work will now proceed on methodical lines. 

Northern Breeding Experiments.—A special Sub-Committee 
of the National Poultry Institute Advisory Committee has been 
appointed to deal with the Northern Experiments in breeding 
poultry for egg production. It is at present constituted as 
‘follows: Professor S. J. Hickson, D.Sc., F.R.S., Chairman 
(nominated by the Ministry) ; Messrs. J. Edmondson, W. Sutton, 
J. Wrennall, C. Longbottom, G. R. Poole (nominated by the 
National Poultry Council) ; Principal W. B. Mercer, of the Rease- 
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heath School of Agriculture (nominated by the Ministry); 
Messrs. F. Snowden and D. C. Hesketh (co-opted by the Sub- 
Committee); and Mr. W. Thompson (nominated by the National 
Poultry Council in place of Mr. Hammett, appointed a member 
of the Main Committee) ; with Mr. F. Glover, of the Ministry, 
as Secretary. 

The Sub-Committee held its first meeting on 4th September 
last, and at once proceeded to draw up its scheme of experiments, 
which is as follows :— 

(1) To test experimentally the effect of inbreeding with certain selected 
strains of fowls, by mating together brother and sister, dam and son, 


sire and daughter, dam and grandson, etc., the relative fecundity of 
the matings to be carefully recorded. 

(2) To test the effect of out-breeding on fecundity in certain selected 
strains of fowls. 

(3) Concurrently with (1) and (2), to make observations on the strains 
employed in order to obtain evidence on the question whether there 
is, or is not, a linkage between external characters and fecundity. 


(4) Concurrently with (1) and (2) to record any data bearing on the 


possibility of building up a strain of pullet breeders. 


The Sub-Committee sent its scheme of experiments to the 
County Councils of Lancashire and Cheshire with a suggestion 
that facilities for the experiments might be provided either at 
the Lancashire County Farm at Hutton, or at the Cheshire 
Schogl of Agriculture, Reaseheath. Both Councils offered 
facilities readily on certain conditions, and after consideration 
the Sub-Committee recommended that the offer of the Cheshire 
County Council should be accepted. A very suitable site at 
Reaseheath, on old turf over well-drained soil, easily accessible 
from a main road, was accordingly secured. 

The Sub-Committee, after this, got very quickly to work ‘n 
making arrangements for the provision of the necessary accom- 
modation and equipment for their experiments, and by 
3ist March last, practically all the plant and appliances required 
were on the site and ready for use. 

The majority of the female stock required for the experiments 
was purchased at the auction sales held at the Egg Laying Trials 
in Lancashire in November, 1928. These included good layers 
as well as bad layers, of the following breeds: White Wyandotte, 
White Leghorn, Rhode Island Red. ‘The initial stock were 
mated during the third week in March, and the poultryman to 
conduct the experiments was engaged to take up his duties on 
Ist April last. 
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Southern Breeding Experiments.—The Sub-Committee which 
is dealing with the Southern Breeding Experiments in the pro- 
duction of table poultry held its first meeting on 25th September, 
1923, and is at present constituted as follows: Principal 
R. M. Wilson, B.Sc., Chairman (nominated by the Ministry); 
Messrs. Harold Corrie, J. H. Dowden, A. P. F. Grant and the 
Revd. H. Mayall (nominated by the National Poultry Council); 
Mr. Thomas Neame, co-opted by the Sub-Committee in place 
of Dr. J. L. Rosedale (resigned); Mr. Nelson Kenward 
(nominated by the Ministry); Mr. A. 8. Juniper, co-opted ; and 
P. Hedworth Foulkes, B.Sc. (nominated by the Main Committee) ; 
with Mr. C. T. Stock, of the Ministry, as Secretary. 


A site for the experiments has been generously provided by 
the Governors of Wye College and is situated on the College 
Farm, a water supply having been specially laid on to the 
site free of charge. 


The Sub-Committee has decided to begin its work with 
experiments on the following lines :— 


(1) To ascertain the amount of weight and value of weight gained by 
various breeds and cross-breeds of poultry in relation to the weight 
and value of food consumed; also the feeding costs of finished 
fowls for the table and the best breeds or cross-breeds to use for 
this purpose. 

(2) To ascertain the most profitable methods of feeding and marketing 
birds produced as a by-product on commercial egg farms. 


(3) To ascertain the value for table purposes of the breeds most generally 
used by commercial egg farmers, as compared with the breeds and 
cross-breeds usually regarded as best for table use ; also whether 
it is likely to be profitable for commercial egg farmers to continue 
producing chickens for table use, from the birds they usually keep, 
at times of year other than the usual season for hatching Jaying 
fowls, and, if so, what are the best methods of feeding and marketing 
the birds. 7 


The experiments have been begun with a small number of 
breeding pens composed of the following breeds and cross-breeds : 
White Leghorn, White Wyandotte, Rhode Island Red, Light 
Sussex, Indian Game crossed with Light Sussex, and Silver 
Gray Dorking crossed with Light Sussex. All suitable eggs laid 
by these birds will, if practicable, be incubated under hens 
during the whole of the first year of the experiments, and the 
resulting chickens will be divided into four lots and marketed 
as: (a) Petit Poussins; (b) Chickens off the run; (c) Trough-fed 
chickens; (d) Chickens finished by cramming. 
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All the breeding stock has been purchased with the exception 
of two Silver Gray Dorking cockerels. Approximately 400 
chickens have been hatched and will form the nucleus for the 
experiments. It has, however, unfortunately been necessary to 
kill off the Rhode Island Red chicks owing to an outbreak of 
what appears to be bacillary white diarrhea. Blood samples 
are now being taken from the parent birds of these chicks with 
a view to examination at the Ministry's Veterinary Laboratory. 

All the accommodation and equipment for the experiments has 
been provided and is now in use. A Manager-Recorder and a 
Poultryman have been appointed and took up their duties on 
8rd March last. The Sub-Committee is at present engaged in 
some test experiments preparatory to a full year’s work on the 
lines indicated above, which it is hoped will commence not 
later than the beginning of next year. 

Note.—Three-fourths of the total capital expenditure in con- 
nection with all the work referred to above will be met by the 
Ministry out of grants from the Development Fund, the 
remaining one-fourth being contributed by the poultry industry. 
All the cost of maintenance is being provided for by the Ministry 
out cf Development Fund grants. 


LOANS TO CO-OPERATIVE ENTER- 
PRIS TS 


The following are the terms and conditions under which loans 
will be made to Co-operative Enterprises :— 

1. The Ministry of Agriculture will make loans to Agricul- 
tural Co-operative Societies registered under the TMCS and 
Provident Societies Acts to the extent of such funds as may 
be placed at its disposal. In order that a Society may be 
eligible for a loan the Society must have for its Object such 
acricultural purpose as may be approved by the Ministry, and 
its capital must be subscribed mainly by agriculturists. The 
share capital paid up by the subscribers must not be less than 
5s. per £ share and the rate of interest on the paid up share 
capital must be limited to 5 per cent. In special cases, how- 
ever, loans may be made to existing Societies whose rules 
allow a maximum interest of 6 per cent. provided an under- 
taking is given that while any part of the Government loan is 
outstanding the actual rate of interest paid on the share capital 
will not exceed 5 per cent. 

2. The amount of the loan from the Ministry will not exceed 
(a) half the total amount considered by the Ministry to be 
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necessary for the proper equipment and working of the society, 
or (b) the amount of subscribed capital, whichever may be the 
less. No loan will be granted until the Ministry is satisfied 
that the remaining capital required for the proper equipment 
and working of the society will be available. Advances to 
existing societies will normally be made only for the purpose 
of improving or extending premises and plant. 

3. In no case will the Ministry’s loan exceed the sum of 
£10,000 to any one society. 

4. In the case of a newly-formed society the loan will be 
secured by a first debenture upon all the assets (including un- 
called capital) of the society. In the case of an existing society, 
it will be secured if possible by a first charge on the premises 
and plant obtained or improved with its assistance. If such 
a charge cannot be given, the Ministry will require other satis- 
factory security. 

5. Interest will be charged on the loan at 5 per cent. per 
annum, and the loan will be repayable in instalments spread 
over a period not exceeding twenty years. Both interest and 
repayment of principal will be payable half-yearly. The first 
payment in respect of both interest and principal may be 
deferred by the. Ministry for thirty months after the date 
when the loan is actually paid over, or, if the loan is made 
in more than one instalment, thirty months after the date 
when the first instalment is paid. The first payment to the 
Ministry will be six months’ interest on the whole amount of 
the loan and one-fortieth of the principal. 

No charge will be made on account of interest for the period 
from the date when the whole loan (or the first instalment as 
the case may be) is paid over up to a date six months before 
the first payment to the Ministry falls due. 

6. The Ministry must reserve the right to require at any 
time immediate repayment of the principal of the loan and all 
outstanding interest, but there would be no intention to exer- 
cise this right so long as the Society was managed to the satis- 
faction of the Ministry. The Ministry will also have the right, 
if it so desires, to inspect the work of the Society and to be 
represented at meetings of the Committee of Management of 
any Society to which a loan is made. 

7. The Society shall cause an audit of accounts to be made 
yearly by an Auditor approved by the Ministry and a copy of 
the Auditor’s report and of the accounts shall be supplied to 
the Ministry. The books of the Society shall be open to 
inspection by an officer of the Ministry at any time. 

F 
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AUGUST ON THE FARM. 


J. R. Bonn, M.B.E., M.Sc., N.D.A. (Hons.), 
Agricultural Organiser for Derbyshire. 


Weather Notes.—The normal weather of August is very like 
that of July; the differences are a slightly higher rainfall and 
a tendency towards lower temperatures. The duration of day- 
light (about 15 hours a day in August) and of bright sunshine 
continues to diminish from the maximum enjoyed in June. 
Normally, conditions are not quite so favourable to the quick 
and thorough drying of materials—mown grass, weeds in fal- 
lows, etc.—as in July; on the other hand the pastures, which 
seem to make no growth whatever during the seventh month, 
now begin to freshen again. 

The beginning of August has often been a wet period, hence 
the term Lammas flood; but it sometimes happens that dry 
weather prevails during the early part of the month and a wet 
spell sets in about the time the crops in the midland and northern 
counties are ready for cutting. One of the most memorable 
harvests, characterised by weather of the latter kind, was that 
of 1918; in that year crops were well secured south of the Trent, 
but farther north the three-fold misfortune of lodged crops, shed 
grain and sprouted stooks was widespread. 


Corn Harvest.—In the Midlands the usual order and typical 
dates for the commencement of cutting the cereals are as 
follows: winter oats, 8rd August; spring oats, 12th; wheat, 
15th; and barley, 20th. Seasons vary greatly, however, as may 
be illustrated by reference to the fact that, whereas wheat- 
harvest began during the last week of July in 1921, this crop 
was not ready for cutting until the third week of August in the 
following year. As regards this year’s harvest, present indi- 
cations are that it will be rather late. 

In medieval times, Lammas—l1st August—was celebrated by 
the offering of loaves baked from the flour of that year’s crop; 
indeed, the word Lammas is derived from the Anglo-Saxon 
‘“ Hlaf-mass ’’ or Loaf-mass. The apparent earliness of the 
Old English harvest must, however, be discounted by the fact 
that in A.D. 1582 the calendar was altered, so that the Lammas 
of those days corresponds to 12th August in the modern 
calendar. 
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Ripening of Corn.—Cereals ripen continuously, but four suc- 
cessive stages may be recognised. ‘The time required in passing 
from one stage or condition to the next depends on the season, 
the soil and, to some extent, the variety of the crop. In a hot 
dry August, corn may quickly pass from the green to the dead- 
ripe white condition, especially on sandy or shallow soils, whereas 
under the opposite conditions the grain may remain soft and 
waxy for an indefinite period. The four stages of ripeness 
are :-— 

1. Milk-ripe.—The entire plant, including the seed-skin, 
is green, and the ‘‘ seed’’ or “‘ berry ’’ is full of a milk- 
like fluid. Usually the crop remains in this condition for 
about 5 weeks after flowering. 

2. Yellow-ripe.—The plant, including the seed-skin, is 
yellow, only the knots in the stem remaining green. The 
seed has become waxy in texture; when pressed between 
the finger-nail and the thumb, it breaks but does not quash 
or exude milky fluid. Typically the crop passes from yellow 
to full ripeness in about a week. 

3. Full-ripe—The tinge of green has gone from the 
straw just below the ear and the seed does not now break 
but only bends on the finger-nail; but it also ‘* sheds ”’ 
more readily. 

4. Dead-ripe.—The straw has become white and the knots 
have dried and shrivelled; the grain readily sheds, and, 
if the weather has been good, the seed is now hard and 
brittle. 

In times when the loaf was made entirely of home-grown 
wheat, early cutting was advocated in the belief that grain so 
harvested yielded a stronger flour. It is now known that 
‘strength ’’ is chiefly a matter of the variety grown; and further, 
that if the crop is cut before attaining the yellow-ripe stage, 
it cannot fully complete the filling of its seed. Although there 
is little increase in the total weight of corn and straw after 
the crop has reached the milk-ripe stage, the transfer of food 
material from the leaves and stem to the grain continues for 
as long as the crop contains green colouring matter; and, as 
moisture is the vehicle, the stem must remain connected with 
the roots in the soil, until the green colour has entirely dis- 
appeared; this indicates that the process of food-transference is 
at an end. Failure of the soil-moisturé supply or the lodging of 
the crop produces effects similar to those attributable to prema- 
ture cutting, viz., a reduced yield and a high proportion of 
improperly filled grains. 


no 
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Barley intended for malting is allowed to become dead-ripe— 


the ears bending over—to ensure unison in the germination 


of the sample and to allow of stacking with the least exposure 
and discoloration of the crop in stooks after cutting. Seed- 
corn of other cereals is likewise allowed to ripen to the third 
or fourth stage, chiefly because—as with malting barley—after 
full-ripening it germinates with greater unison. ‘Corn cut 
somewhat early produces an irregular plant, unless the seed 


has been previously stored dry for some months. Obviously, 


therefore, complete ripening is more necessary in the. case of 
seed intended to be sown in the ensuing autumn than it is for 
spring cereals. 

With cereals other than malting-barley and autumn seed- 
corn, cutting may begin as soon after the yellow-ripe stage 
has been reached as weather conditions permit. Perfectly 
recular ripening is, however, rarely seen in practice, thin crops 
especially often having late tillers: waiting for these may involve 
shedding of the top corn of the earlier shoots and perhaps incur 
a waste of good weather. Where the labour supply is short, 
and generally when good-ripening weather prevails, ¢utting 
should begin rather on the early side. In unfavourable weather, 
ordinary crops take least harm while uncut; rank crops, likely 
to lodge, however, are an exception to this rule. 

Seli-Binders.—The operation of a self-binder affords oppor- 
tunity for the exercise of mechanical instincts, to prevent or 
correct the various troubles that occasion costly delays in the 
harvest field. Into the details of that subject it is not intended 


to enter; but mention may well be made of the fact that one: 


of the common troubles—the machine throwing out sheaves 
with wntied or broken bands—is often attributable to the 
neglect of simple details, such as omitting to sharpen the twine- 
knife or to grease it to prevent its rusting, and attempting to 
tighten the sheaf by increasing the tension on the twine between 
the can and the needle. 

The machine makes straight-butted sheaves only when the 
cut grain is correctly delivered to the sheaf-making mechanism : 
the heads and the butts must arrive at -the binding deck simul- 
taneously. If either the heads or the butts come down first, the 
resulting sheaf will have an oblique base. To ensure the cut 
grain being correctly delivered to the sheafing-apparatus, the 
slope of the platform must be adjusted, so that the arrival of 
the heads on the first canvas is either delayed or hastened as 
may be required; and the reel must be so operated as to increase 
the effect of the adjustment of the slope of the platform. 


—_— = - 
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The size and tightness of the sheaf must vary according to 
the condition of the crop, the date of cutting, the climate, and 
the absence or presence of green material in the butts. Under 
good and early conditions, sheaves weighing when dry about 
10 lb. are about the right size; but in late and moist districts, 
half that weight may be recommended, in spite of the greater 
expense incurred by the larger twine consumption. In an 
ordinary four-quarters crop of wheat, a 6 ft. machine drops 
a sheaf every 41 yards, when set to make sheaves that weigh 
10 lb. at stacking time; in this case there are 550 sheaves per 
"acre. 

Stubble Cultivations.—It may often be observed that the 
land is rather soft when the reapers are at work; but, by the 
time the crop has been housed, the soil has become so hard- 
baked as to be unworkable with horse-drawn implements. The 
shade of the crop, especially that of a dense crop, keeps the soil- 
surface in a tilth; but this soon disappears under the influence 
of drying weather, after the crop has been cut. For this reason, 
immediate attention to the stubbles may greatly expedite later 
workings. Metaphorically, the skimming plough should be 
hitched behind the reaper: in practice, stubble working may 
begin as soon as the corn is in stook. 

A dry autumn enables considerable progress to be made with 
the eradication of weeds of the couch or twitch type, if the soil 
can be stirred before it has hardened. The stubble should be 
ploughed about three inches deep, to lift the weedy layer; and 
this may with advantage be drawn up in small ridges, after the 
fashion of the work of the Kent broadshare. In due course the 
weeds are worked out, dried and collected. Unfortunately, 
the eradication of such pests by working-out and collection can 
rarely be made a complete success; nearly always sufficient 
is left in the land to start another ‘‘ crop ’’ of the weed. 

As regards some of the most troublesome annual weeds, such 
as charlock and poppy, shallow working of the stubbles (with 
a view to inducing the germination of the seeds shed from this 
season’s growth) yields disappointing results. The seeds of 
these two weeds appear to require a resting period, as only a 
very small percentage of the new seed will germinate in time 
to be destroyed by later autumn workings or by the winter 
weather. Deep ploughing, on the other hand, does not destroy 
the weed-seeds : when so buried they remain alive for years, and 
germinate when brought up again during the workings for some 
future crop. Where it is possible to give charlock-infested land 
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an autumn cleaning, the ploughing should be deep enough to 
bring up seeds that have been lying dormant during the past: 
season. The seed of spurrey, a very troublesome weed on light, 
sour soils, does germinate in the autumn of the year in which 
it is produced; hence in this case the formation of a shallow 
surface tilth (such as would be made if attempting to secure 
a catch crop of crimson clover) is a valuable aid to the reduc- 
tion of this pest. 

Wheat aiter ‘‘ Seeds ’’ and Bare Faliow.—It has long been 
a rule of good husbandry to plough “‘ seeds ’’ stubbles early 
when intending to follow with wheat. Early ploughing ensures 
more complete decay of the stubble and root residues and averts 
the danger of a ‘* root-fallen ’’ plant. Under dry conditions, 
also, early ploughing is desirable to prevent the land being 
dried out too deeply by the growth of aftermath. A third reason 
for early ploughing applies particularly to grassy leas, but not 
to pure clovers, viz., that it protects the wheat crop against 
frit fly attack: this matter is explained in the Ministry’s 
Leaflet No. 202 (The Frit Fly). On the other hand, early 
ploughing may attract the Wheat Bulb Fly, which lays its eggs 
on bare soil in the summer—see Leaflet No. 7. The injury 
done by each of these pests is often wrongly ascribed to wire- 
worm, to bad weather and to other causes.. Every case of loss 
of wheat plant in the winter should, therefore, be reported for 
investigation by the Entomologist attached to the provincial 
agricultural college. 

White Winter Oats.—The writer would appreciate reports of 
experiences with white winters during the past season, particu- 
larly with a view to ascertaining the effect of date of drilling and 
degree of consolidation of the land before sowing. Reports of 
cases where blacks or greys were sown at the same time, etc., 
as whites would be of special value. Address :—County Educa- 
tion Office, Derby. 


NOTES ON POULTRY KEEPING. 
C. A. Fuart, 


Mimstry of Agriculture and Fisheries. 


Management of Cockerels and Pullets.—Chicken rearing 
troubles are practically over and the young birds growing apace. 
On the farm, following hay harvest, with the Sussex arks out 
in the fields, the young cockerels come on so rapidly that every 
week of fresh ‘* draft ’’ is under orders for the fattening crates. 
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Although there is an abundance of natural food for them, it 
pays to provide a generous supply of cereal food at this stage 
in their growth, in the form of wet mash or boiled wheat, ior 
the birds destined for market. A bird in good condition will 
make a better finish in the fattening crate than the lean specimen 
with all its weight in the frame. There is a period, too, when 
table condition is hard to keep, and at this season it is not 
economical to retain cockerels, other than those intended for 
breeding stock, over this period. This applies not only to poultry 
keepers with limited land accommodation but to farmers, where 
the provision for housing the poultry is so frequently inadequate. 

A fowl weighing 4-44 Ib. is in general demand; larger than this 
it is seldom worth while to produce at seasons other than 
Christmas and later hatches will provide Christmas birds. 

The pullets also make rapid development, with everything 
in their favour for growth. Often, this is too rapid, and it 1s 
9 mistake to run cockerels and pullets together and so hasten 
maturity. A pullet that commences to lay at 45-5 months of 
age seldom makes the required growth, the eggs are small 
and frequently fail to attain the necessary standard at a later 
stage. 

While it is always a problem to check the early pullets from 
laying prematurely, there is no doubt that the diet is too 
stimulating in many cases, and the use of all animal food might 
well be dropped while there is insect food in abundance. A 
broader ration with cereal foods, largely grain, will produce 
the incentive to the birds to forage and develop more naturally. 

It was a matter for surprise when handling many of the 
pullets on arrival at a leading laying test last season, to find so 
large a percentage without an ounce of surplus fat on their 
bodies. There should be some surplus at the commencement 
of a strenuous period of egg-laying, and the diet of a growing 
pullet can with advantage be broader than that of the laying 
bird, in order to make this provision. 

Stubbles on the Farm.—From present appearances, the 
harvest will be well under way by the time these notes appear, 
at least in the south, and in all probability a good deal of corn 
spilled from the ear will be lying on the ground. Here the 
poultry flocks come in again to assist the profit on the farm. 

There is nothing so handy as the Sussex night ark as shelter 
for the birds on the stubbles. Well-ventilated and consequently 
suitable to accommodate a number of young birds, they are light 
and easy to cart from one field to another as the corn is cut. 
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Turkeys and geese can be driven out to the fields to glean 
and brought back in the evening, if necessary, but it would 
frequently be more expedient to put up rough shelters in the 
corners of the fields. But for the danger from foxes, and in 
some parts from theft, no provision would be required for 
the turkeys in the open other than perches. 

Turkey Rearing.—The annual crop of turkey rearing troubles 
has arisen. Absence of ventilation in night shelters is a fruitful 
cause of trouble. The young birds are left with the ordinary 
hen until they are taller than she is. This is a good plan, as 
turkeys are notoriously silly things, even for poultry, and the 
hen provides useful guidance and some protection, but it is a 
fatal mistake to leave them too long in the coop, even when 
this is a large turkey coop. The young birds want space and 
air at night, but the coops, when shut up, get hot and stuffy, 
especially with the early morning sun, and when let out the 
birds are liable to chill on top of the evil of vitiated air during 
the night. . | 

It is not easy to regulate conditions, and turkey rearing needs 
careful attention. The hot days and cold nights following, in a 
draughty house, may cause loss, but even this is less fatal than 
stuffy conditions. Plenty of air is necessary, and proper ventila- 
tion eliminates draughts. 

Turkey rearing on any large scale cannot be recommended with- 
out plenty of space for the birds to roam and to feed naturally. 
Turkeys require a lot of green food, are at the best dainty 
feeders, and the absence of fresh green food and an excess of 
starchy foods will bring troubles. 

The birds do well when roaming the stubbles. Fresh land 
is a boon in turkey rearing and will do much to tide over the 
dangers of ‘‘ Blackhead.’’ Of cures for this disease in turkeys 
very little is known, as of turkey ailments in general, and it is 
probable that many cases are wrongly diagnosed as ‘‘ Blackhead ”’ 
where losses occur from symptoms which are similar. The 
individual doctoring of a turkey is a thankless task, and upon 
the appearance of illness in a flock, isolation of any sick birds 
and removal of the healthy birds to fresh ground, with careful 
disinfection of houses, drinking vessels, etc., is a wise precaution 
to be taken speedily. It is well to restrict the area of the fresh 
ground at first, in order to limit the possibilities of further infec- 
tion of the land. 

Some of the early losses are occasioned by lice, which are 
often not detected until the bird is thoroughly infested, by 


ee 


1924. | Notes on Pouttry Kerepine. 489 


which time it may have suffered past recovery. The hen used 
for rearing should be clean and healthy, a point often overlooked. 


Treatment for Laying Hens.—Many of the older laying hens 
will be cleared out at Michaelmas, or a little later. These are 
just the type of stock for ‘‘ stubbling ’’ after the later harvests. 
It is a season when the pullets intended for autumn production 
need to be settled in their permanent quarters and, if they are 
on the stubbles too late, removal after they have begun to lay 
is likely to cause a check and a moult amongst some which is 
liable to spread through the flock. The hens which in any case 
cannot be depended upon for production in the scarcer season 
will often produce heavily through September with a change of 
ground and abundant food on the stubbles, and, if not left too 
long, when the shed grain is cleared and food becomes harder 
to secure they can be taken up and sold while still in good 
condition. 


Blackberry Chickens.—It is questionable whether late summer 
hatching is worth the while of the poultry farmer, whose accom- 
modation and labour is usually better employed in the produc- 
tion of winter eggs. But upon the general farm “‘ blackberry ”’ 
chickens are very profitable. The breeding stock is generally 
still in good condition and, with the use of hens for hatching 
and rearing, the chicks are little trouble in their earlior 
stages. With good poultry management on the farm, before 
the end of October the earlier pullets are in their winter laying 
quarters, and the hens are reduced by culling to a minimum, 
consisting of those required for the following season’s breeding 
and the others worthy of retention for egg production. The 
smaller houses or arks used for rearing will then be available 
for these late-hatched chicks and, although growth at this season 
is less rapid, feeding on the farm is less costly. The young 
birds do well in the shelter of the corn stacks, where they always 
pick up a certain amount of their own living and, after thrashing, 
turn the spilled grain to good account. Sold at Christmas and 
in the two succeeding months, when poultry is always scarce, 
they make very good prices. 

The farmer who does not wish to invest capital in laying 
houses is far better advised to sell his pullets, for which there is 
a great demand in the autumn, at lucrative prices, than to keep 
them in small houses with inadequate shelter, frequently over- 
crowded, and to use the small houses, as previously indicated, 
for batches of late chickens. 
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MONTHLY NOTES ON FEEDING 
MBS Sp | 


EK. T. Haunan, M.A., Dip. Agric. (Cantab.), 
School of Agriculture, Cambridge. 


The Use of Green Food for Fattening Pigs.—In a recent 
number* of the Journal of the Irish Department of Agriculture 
appears a paper by H. J. Sheehy summarising the results of 
experiments on pigs carried out at Ballyhaise, Athenry and 
Clonakilty. These experiments, which were commenced in 1922, 
were designed to test the possibility of replacing separated milk 
and meals in a pig’s dietary by green food, to ascertain the 
economic extent of such replacement, and to discover whether 
the value of a ration was enhanced by the addition of gresn 
food. | 

Crowther,t in this country, had already shown that, wizh 
growing pigs, no advantage in the rate of growth was obtainad 
by adding a small allowance of green food to a ration consisting 
largely of cereal products and fish meal. This conclusion was 
subsequently confirmed by White and Roberts.t In the Bally- 
haise trials, the green food fed was rape or vetches and oats; in 
the Athenry trials, green oats, vetches, cabbage and turnip tops; 
and at Clonakilty green rape. As the result of these experiments, 
the following conclusions were arrived at :— 

(1) Cereal meals or separated milk may be partially replaced 
by green food, but the extent to which this may be done is 
strictly limited by the inability of the pig to deal with large 
quantities of bulky fodder. 

(2) The extent of the replacement possible is, for a fattening | 
pig, represented by 6 1b. of green food per day; this, according 
to these trials, represents 8 pints of separated milk or 3 Ib. of 
meal. 

(3) In the case of the lots fed on rape, a bacon-curing test 
was carried out, and the report indicated that the feeding of 
green rape led to the production of inferior bacon. It does not 
necessarily follow that other green foods would have a similar 
deleterious effect, but the possibility of such an adverse effect 
following the feeding of green food to bacon pigs should be 
borne in mind by pig feeders. In any case, it would be desirable 
to discontinue feeding green food during the last month of 
fattening. 


* Journal of the Ministry of Agriculture and Technical Instruction, Dublin, 
Vol. XXIV, No. 1, May, 1924. 

t Bulletin No. 3, Olympia Agric. Co. 

t This Journal, Vol. XXX, p. 27. 
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Wheat, British - - 
Barley, Argentine - 
» Karachi - - 
1. wersian. - - 
‘Oats, English, White - 
Black and 
Grey 
Canadian :— 
No. 2 Western 
No.3 . 
Feed - - 
, American - - 
» Argentine - 
»  Chilian - 
Maize, American - . 
» Argentine- .- 
Beans, Rangoon - - 
Peas, Japanese~ - . 
Millers’ Offals :— 
Bran, British - - 
» Broad - - 
Middlings— 
Fine, Imported 
Coarse, British 
Pollards, Imported - 
Meal, Barley - - 
». Maize - - - 
Germ - 
i ,, Gluten Feed 
» Locust Bean - 


9? 9? 


39 


? ” 


Pe seAIE = - - 
» Fish - - - 
Linseed - - - 
+ Cake, English 
12°/, Oil 

ng pet fy Oil 
O5/. Oil 


Soya Bean Cake 6°/, Oil 
CottonseedCake, English 


54°/, Oil 

” ” Egyptian 

53°/, Oil 

Decorticated Cotton 


Seed Meal 7% Oil - 
Coconut Cake 6°/, Oil - 
Ground NutCake 7°/, Oil 
Decorticuted Ground 

Nut Cake 7 °/, Oil 

Palm Kernel Cake 67, Oil 

- »  ‘Meal2°/ Oil 

Feeding Treacle - - 
Brewers Grains :— 

Dried Ale - - 

4" Porter’ - - 

Wet Ale- ‘°- - 
Porter - - 
Malt Culms - 
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market by the method of calculation used in these notes. 


locally at £10 per ton. 
£8 11s. per ton. 


of pounds of starch equivalent in 1 unit, th 
calculation will show the relative cost per lb. 0 
local market. Frcm the results of such calculations a buyer can determine which feedin 


Dividing this figure by 73, 
the table, the cost per unit of starch equivalen 
e cost per lb. of starch equivalent is 1°25d. 
f starch equivalent of other feeding stuffs on the same 
g stuff gives 


Its manurial value is £1 9s. per ton. 


him the hest value at the prices quoted on his own market. 
calculated on the basis of the following unit prices :—N, 12s. 5d. ; P,0,, 48,3; KyO, 28. 6d. 


Manurial| Cost of 


Value 
per 
Ton. 


£& 8. 


See oC ooo oo 
et 
Go 


MRO 
—" — 
mw we 


HIRE OH OOOH HEH HH 
D2 


Doe ee 
—_ 
~] 


t At Liverpvol. 


Norr.—The prices quoted above represent the average prices at which actual w 
transactions have taken place in London, unless otherwise stated, and refer to the price ex 
current at the end of June and are, asa rule, considerabiy low 
ue to carriage and dealers’ commission. 
e feeding stuffs on offer at their local 


Value per 


Ton. 


& & 
11 10 
9 10 
OED 
8 8 
9 14 


io 2) 


17 


CmOoann-wooOOo 


no 


Or Or 
— 


et ed 
ANN COC ON® 


— 
1020 
ws 


nRoOoo ore & or or oo 


Monruty Nores on FEEDING STUFFS. 


Starch ilo ah oa 
Equiv. Unit Ararat 
100 Ib. Equiv.| 2auiv- 

8. d. 
71°6 | 3/3 1°74 
yi WM i RE 
1h Lestieios 
71 | 2/4 | 1:25 
59°5 | 3/3 |. 1°74 
59°5|3/0 | 1°61 
| 59:5! 2/11 | 1°56 
59°5 2/10 1°52 
59°5 | 2/9 | 1:47 
59°5 | 2/4 1°25 
59°53 | 2/6 | 1:34 
59:5 | 2/4 1°25 
81 | 2/2 1°16 
81 2/0 1°07 
67 2/7 1°38 
69 | 5/1l |. 3°17 
45 | 2/ 1°25 
45 5 1°43 
72 | 2/5 | 1:29 
64 |2/6 | 1°34 
60 | 1/10] 0-98 
Then Rafe al sbe 
81 2) 1°38 
85°3/ 1/10] 0:98 
75°6 | 2/0 Oe 
71°4| 2/2 | 1°16 
67 | 3/5 |. 1°83 
53 5/5 2°90 
POP Bia. peeL-70 
74 | 2/11 | 1:56 
PAN 2/9 |, (147 
TA. No2/8. Wy 43 
| 69 | 2/6 | 1:34 
42 | 3/1 | 1°65 
42° | 2/11) 1°56 
71 | 2/10) 1°62 
73 | 2/3 | 1:20 
56°8/ 2/8 | 1°43 
73.) |12/5° | 1°29 
71:3/1/7 | 0°85 
71:3) 1/7 | 0°85 
61 | 2/9 | 1:47 
49 | 2/4 | 1:25 
49 |2/1 | 1:12 
15 |-/10|} 0°45 
15 |-/6 | 0:27 
| 43 3/- 1°6] 

holesale 

mill or 

er than 


Thus, suppose coconut cake is offered 


The food value per ton is therefore 

the starch equivalent of coconut cake as given in 
t is 2s. 4d. Dividing this again by 22-4, the number 
A similar 


The manurial value per ton figures are 
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FARM VALUES. 
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PRICES OF ARTIFICIAL: MANURES. 


NoTE.—Unless otherwise stated, prices are for not less than 2-ton lots f.o.r, in 
towns named, and are net cash for prompt delivery. 


DESCRIPTION 


Nitrate of Soda (N. 154 per cent.) 
» 5, Lime (N. 13 per cent.) 
Sulphate of Ammonia, ordinary 
( N.20.7 per cent.) 
BS ips i neutral 
Kainit (Pot. 123 per cent.) 
French Kainit (Pot. 14 per cent.) ... 
a », (Pot. 20 per cent.) .... 
Potash Salts (Pot. 30 per cent.) 
nu (Pot.20 ger-cent)) Lay 
Muriate of Potash (Pot. 50 per cent.) 
Sulphate of Potash (Pot. 48 per cent.) 
Basic Slag (T.P. 30 per cent.) See 
» 9 (I.P. 28 per cent.) 
» 9, (CI.P. 26 per cent.) rae 
» 9 (T.P. 24 per cent.) a 
Superphosphate (8.P. 35 per cent.) 
‘ (S.P. 30 per cent.) ‘Be 
Bone Meal (N. 3%, T.P. 45 per cent.) re 
Steamed Bone Flour (N. 3, T.P. 60 per cent.) 
Fish Guano (N. 74-84, T.P. 16-20 per cent.) 
sat aha (N. 9, T.P. 10 per cent.) oe 


Averuge Price per ton during 
week ending July 16th. 


(N. 21.1 per cent.) | 
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Abbreviations : N.==Nitrogen; S.P.—Soluble Phosphate ; T.P.=Total Phosphate ; 


Pot.—Potash, 


* Delivered in 4-ton lots at purchaser’s nearest railway station. 
+ Delivered (within a limited area) at purchaser’s nearest railway station. 


t F.o.r. Works. 


§ Prices include cost of carriage from works to town named. 
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Tue Summer Inspection of the new varieties planted in the 

Ormskirk trials of the immunity of potatoes from wart disease 

Oeaiekivk will take place on Thursday, 14th August. 

; Attendance on this day is by invitation 

Potato Trials, fom the National Institute of Agricultural 

1924 rom the Nationa Institute or Agricultura 

‘ Botany, but the trial grounds are open to 

all interested in potato growing on the 15th and 16th August. 

The trials are being carried out at the Potato Testing Station at 

Lathom, Ormskirk. The Ministry 3f Agriculture and Fisheries 

is the responsible authomty for the decision and certification 

as to which varieties are immune from wart disease. ‘The 

extensive plots of potatoes planted at the station include a large 

number of varieties from Australia, France, and other foreign 

countries, and also a considerable number of seedlings from 
plant breeding institutions, potato raisers and others. 

The other trials of the Institute will be open to inspection. 
They consist of maturity and yield trials of first early potatoes ; 
the Lord Derby Gold Medal Trials, carried out in conjunction 
with the Ormskirk Potato Society; and a trial of the new wheat 
Yeoman II, which is being marketed by the Institute this 
autumn. ‘There is also a large number of demonstration plots 
ef most commercial kinds of immune varieties of potatoes. An 
inspection of these should be of value to all interested in the 
potato crop. 

* * * % * * 

Fias are grown in pots and boxes, and also in narrow shallow 

borders 81 ft. by 14 ft. deep, composed of good loam and lime 

“iehit rubble made very firm. Brown Turkey is 
PB ey aT aon the variety which is mostly favoured. It 
is a free bearer and a good all-round 
variety. The trees are planted in borders 
and trained fan shape to wires 18 in. from the roof glass. When 
crown in pots they are usually trained to bush shape. 

They are started in January with a night temperature of 
60 deg. F. rising with sun heat in the day to 80 deg. and should 
be syringed freely twice daily, morning and afternoon. 

When the shoots have made four leaves the point should be 
pinched out and succeeding growths also pinched at four leaves. 
When the fruit which has set upon last year’s wood is swell- 
ing, plenty of water should be given to the roots as well as a 
light dressing of a good chemical manure, alternated with 
manure water. Ag the spring advances the night temperature 
may be raised to 65 deg. The house should be shut up early 


* See Fig Cultivation, this Journal, March, 1924, p. 1153. 


of Figs for 
Private Use.* 


494 SALE OF OFFICIAL PUBLICATIONS. [ AuG., 


in the day so that the temperature will rise to 90 deg.; the trees 
should be freely syringed to ensure a moist atmosphere. 

The first crop will ripen early in June; a second crop pro- 
duced ou the young wood will ripen in August. In order to — 
produce the brown tint and a fine flavour so much desired, figs 
require abundance of light. 

Red spider is the great enemy of the fig tree, but constant 
attention. to syringing and watering should keep this pest down. 
In the case of a bad attack the bark should be sponged. During 
dull, cloudy weather following a spel! of hot sunny days, the 
fruit 1s liable to split. To avoid this more ventilation must be 
given, and the afternoon syringing must be stopped, simply 
damping the floor taking its place for a time. 

% cd % * * ® 

A new kiosk has recently been opened at the Royal Botanic 
Gardens, Kew, for the sale of Guides and other publications 

Sale of Official relating to the Bardens, dt is situated at 

Publications’ the west end of the Museum of Colonial 

the Roval Botani Timbers, No. 8, near the Main Entrance 
ya anic 

Gardenstekou! from Kew Green, and it replaces the former 

; kiosks outside the Main Entrance and at 
the Victoria Gate. The new Illustrated Guide (published at 1s.) 
contains thirty photographs and a map of the gardens, as well 
as descriptive tours indicating to visitors how best they may 
utilise their time at the gardens. 

For students who desire to investigate the treasures of Kew 
more intimately, the sixpenny Popular Official! Guide is recom- 
mended, whilst the guides to the various Museums provide 
handy reference books for one’s: home library in addition to 
fulfilling their purpose of indicating the more important articles 
of economic interest displayed. These guides have been 
designed to meet the needs of visitors for whom it has been 
found impracticable, owing to the extent of the gardens, to 
arrange the services of a guide lecturer as has been done in 
other public institutions. A new edition has also been pub- 
lished of the Key Plan, on the back of which is printed a list 
of the principal objects of interest, each with a map reference 
so that occasional visitors can readily find their way about the 
gardens. The price of this Key Plan is 84d. 

It should be mentioned that a complete new series of 63 
postcards illustrating views and principal features of the 
gardens and specimen trees and plants, has been specially 
prepared and is now also on sale at the kiosk. They are pub- 
ished in nine sets of seven cards at 6d. a set. 
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THE judge’s report on the competitions for the best managed 
small holdings held in connection with the Bath and West 
Small Holdings Society's Meeting at Taunton has recently 
Competitions at been issued. There were two classes—one 
tial Rathand for holdings of from 15 to 50 acres, and 
West Show. one for those from 1 to 16 acres, limited 
in each case to ex-Service tenants under 
the Somerset County Council. With regard to Class I, the 
judge’s report refers to the satisfactory standard attained, in 
particular by the four prize winners, and, while offering some 
criticisms with regard to some of the other entrants, he stated 
generally ‘‘out of 18 entrants in this class, I was favourably 
impressed by the standard of farming shown by the large 
majority of the entrants and likewise by the number and type 
of stock kept upon the holdings. The cows were, for the most 
part, of a particularly useful quality.”’ 

Tn the case of the smaller holdings the judge states :—** T’he 
outstanding feature in this class is the hard work and enter- 
prise shown by the winners of the three prizes, in converting 
ordinary farm arable into practically self-supporting market 
garden holdings, in a comparatively short space of time. Not 
only does the cropping and general management of the holdings 
reflect great credit upon the men, but their method of disposing 
of the produce, in an already crowded market, speaks well for 
their business capabilities. They are, however, somewhat 
handicapped by the difficulty in obtaining a sufficient supply 
of manure at a reasonable cost.”’ 

The judge adds that he found the tenants in both classes to 
be in a contented and optimistic frame of mind, and that they 
felt confident, if present prices are maintained, of their ability 
to continue the success which they have already achieved. 


* * * * = = 


An instance of the value of the Statutory Small Holdings 
Scheme for people of the farm labourer class has been brought 
ica: ; “lett 
Value of Small to notice in connection with the re-letting 
: of a holding in Lincolnshire. The accepted 
Holdings Schemes __.. 
applicant is an ex-Service man, the son 
to Farm Labourers. 
of a farm labourer who was working 
on the farm in question when it was taken over by the County 
Council for small holdings 15 years ago. This labourer 
was placed on a cottage holding comprising 5 acres of very 
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good land, and has made a great success of it. The ex-Service 
son has saved £250, and has now been provided with the oppor- 
tunity to settle down on a 25-acre holding. 


* * * * * * 


In their Interim Report on Meat, Poultry and Eggs, the 
Linlithgow Committee call attention to the fact that there is 
. a serious disagreement between breeders 
PEG RO EES as to the best type of pig for bacon pur- 
poses; they recommend that the Departments of Agriculture 
should take the lead, and, in collaboration with curers, should 
make a definite and authoritative pronouncement as to the 
best type of pig to produce, due allowance being made for 
variations in local requirements. 

In consideration of this recommendation the Ministry 
recently issued in leaflet form the article on ‘‘ The Bacon Pig ”’ 
which appeared in this Journal in December last, p. 788. The 
leaflet deals in outline with the standard which should be 
aimed at ih producing the best type of pig for curing, the best 
breeds and methods of breeding, and the system of feeding 
designed to produce the best quality bacon. 

Copies of the leaflet have been sent to the various County 
Agricultural Education Authorities in England and Wales, and 
to the Agricultural Colleges and Agricultural Departments of 
Universities and University Colleges, with the suggestion that 
such opportunities as may present themselves may be taken 
of encouraging the production of the best type of bacon pigs 
in this country. The great interest that has been shown by 
County Education Authorities in the subject is evidence that 
the matter is regarded as of considerable importance to agri- 
culture at the present time. A copy of the leaflet may be 
obtained on application to The Secretary, Ministry of Agri- 
culture and Fisheries, 10, Whitehall Place, London, S.W.1. 


% * * * * * 


Tue Annual Report of Proceedings under the Tithe, Copy- 
hold, Inclosure, Commons and other Acts for the year 1923 
Proceedings under contains the particulars which the Ministry 

the Tithe, Copy- is required annually to furnish of its 

hold, ete., Acts transactions under the Acts mentioned, 
for 1992. and includes, inter alia, an estimate of the 
amount of tithe rentcharge now existing 

and in the hands of the various classes of titheowners; a sum- 
mary of the effect of the Tithe Act, 1918, in stimulating 
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redemption of tithe rentcharge, together with details of the 
number of redemptions, mergers, altered apportionments, etc., 
of tithe rentcharge and other similar charges effected under the 
Tithe Acts, 1836 to 1918; of enfranchisements of copyhold 
carried out under the Copyhold Act, 1894; and of Regulations 
and Inclosures of common land and exchanges of land under 
the various Inclosure and Commons Acts during the year 1923. 
Tables giving similar information for previous years, which will 
be found useful for purposes of comparison, are also appended. 

The first and longest section of the Report, which deals with 
transactions under the Tithe Acts, contains, however, in addi- 
tion to the particulars mentioned, a considerable amount of 
information relating to tithe rentcharge and similar charges on 
land which should at the present time when tithe questions 
are attracting a more than normal degree of public interest, be 
useful to both owners and payers of tithe rentcharge, espe- 
cially to such as are contemplating the redemption, merger or 
altered apportionment of such charges. 

An explanation is given in some detail, for example, of the 
method whereby the compensation for redemption of tithe 
rentcharge is arrived at under the Tithe Act, 1918, including 
the provisions of that Act for redemption by annuity and of 
the effect of rates and land tax paid by the titheowner in 
respect of tithe rentcharge in the amount of the compensation 
to be paid on redemptions, whilst figures of the approximate 
number of years’ purchase of the tithe rentcharge to which 
such compensation has amounted are given for typical average 
cases during the period under review. 

The reasons for the desirability of securing legal altered 
apportionments through the Ministry in cases where areas 
charged with one tithe rentcharge have become divided in 
ownership are indicated, and the effect of informal apportion- 
ments of such rentcharge, as to which there is much popular 
misconception, is explained. 

Further sections of the Report of interest are that containing 
particulars of enfranchisements effected under the Copyhold 
Act, 1894, as to which there are indications that the number 
of applications for enfranchisement will probably increase 
before the provisions of the Law of Property Act, 1922, relat- 
ing to this subject come into operation, and that dealing with 
the progress of the Regulation of Commons in the country 
during 1928, in which connection it is observed that a few very 
small areas of common land were enclosed for certain public 
purposes. G 
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The Swiss Fruit Crop.—Not only in this country is the fruit crop 
this year above the average, but the most recent report of the Swiss crop shows 
that, according to provisional estimates, there will be an excess of about 16,700 
wagons of cider fruit, 7,900 wagons of dessert apples, 10,200 metric tons of 
plums and 1,400 metric tons of walnuts for exportation. New export markets 
will have to be found for this surplus fruit. 


* * * * * * 


Foot-and-Mouth Disease.—It is unfortunately necessary to record 
an increase in the number of outbreaks of foot-and-mouth disease since the 
July issue of the Journal. In the week ended 29th June, 18 outbreaks 
occurred (1 each in Berks, Chester, Northants, 3 in Surrey, 4 in Oxford and 
8 in Notts); in the week ended 6th, July, 20 outbreaks (1.each in Bucks, Surrey, 
and Warwick, 2 eath in Berks and Herts—the latter a new centre, 3 in 
Northants, 4 in Notts and 6 in Oxford); and in the week ended 13th July, 11 
outbreaks (1 each in Berks, Isle of Ely—a new centre, and Northants, 3 in 
Oxford and 5 in Notts). In the week ended 20th July, 22 outbreaks occurred 
(9 in Dorset, 1 each in Kent and Worcester, 6 in Oxford and 5 in Notts. The 
outbreaks in Dorset, Kent and Worcester involved new districts). 

The total number of outbreaks from 27th August, 1923, to 20th July, 1924, 
is 3,198 involving 42 counties in England, 2 in Wales and 12-in Scotland. 
The numbers of animals slaughtered amount to 106,707 cattle, 45,475 sheep, 
49,061 pigs and 129 goats, the gross compensation being £3,401,000 and the 
estimated salvave £509,750. 

* se * % & * 


' Rabies.—A case of rabies was confirmed on the 18th June, in an im- 
ported dog brought from India. The dog was landed on the 27th December, 
1923, but died of rabies on the 13th June, nearly six months after its arrival 
in this country. Allowing for the period of the voyage the incubation period 
in this case must have exceeded six months. A notice detaining the companion 
dog imported with the rabid animal for a further period of one month, in 
quarantine, has been issued under the Rabies Order of 1919. This is the third 
case of rabies in imported dogs whilst undergoing quarantine during the 
current year. 


* * *¥ * * * 


Exhibition at Heysel-Laeken (Brussels).—A National and Inter- 
national Exhibition of Novelties bearing on urban and rural household work 
will be held at Heysel-Laeken (Belgium) from 15th July to 15th August, 1925. 
This exhibition, organised with the collaboration of Government Departments 
local governments, agricultural associations and other Belgian organisations, 
has as its object to bring before housewives means of facilitating their work 
or increasing its efficacy, particularly through new or improved appliances. 
Exhibits are invited from inventors and manufacturers abroad, who are asked 
to enter as soon as possible, before 1st April, 1925. Entries. should be 
addressed to the Secrétariat Général, 40, Rue des joyeuses Entrées, Louvain. 

The Classes for exhibits are very comprehensive, including, for example, 
milking by machinery, garden equipment, kitehen and household apparatus, 
cleaning materials, furniture, sanitation, ete, 
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NOTICES OF BOOKS. 


Agricultural Progress.—(The Journal of the Agricultural Educa- 
tion Association. London: Ernest Benn & Co., Ltd. Price 5s. net.) 
There has recently been published the first number of a new journal 
with the arresting title of Agricultural Progress. This publication is 
the official organ of the Agricultural Nducation Association—a body 
which, although founded in 1894, has not hitherto attracted public 
notice. The Association includes the great body of the workers engaged 
in agricultural education and research in England, Scotland and 
Ireland—Professors, Lecturers, and County Organisers—and, in a 
sense, may be regarded as the scientific brains of the agricultural 
industry. 

It is interesting to learn that the Association was invited to give 
evidence before the Tribunal of Economists appointed by Mr. Bonar 
Law’s Government. In the publication under notice, we find a 
memorandum embodying the main heads of the evidence given on 
behalf of the Association. It may be inteiesting to record the names 
of three witnesses actually selected to give evidence. They were Mr. 
James Mackintosh, of the National Dairy Research Institute, Reading, 
who dealt with possible economic advances in regard to milk produc- 
tion; Professor W. Somerville, who testified regarding grass improve- 
ment, a subject upon which he is an acknowledged authority; and 
Mr. James Brown, who was deputed to advocate the intensified system 
of forage farming, of which he is a well-known exponent. The 
extended title of the Memorandum above referred io is ‘‘ The contri- 
bution of Agricultural Education towards the alleviation of the 
present Agricultural Crisis.’’ 

It is unnecessary to mention in any detail the specific remedial 
measures suggested in the Memorandum. Most of them have already 
been noticed and discussed at one time or another in the technical 
press. Growers of potato seed, however, should notice that the 
Memorandum envisages the possibility of producing seed in England 
equal to Scotch seed; for it is suggested that the existing superiority of 
the latter is mainly due to its being free from infection by virus 
diseases, such as leaf curl, mosaic, etc. It is also recommended that 
the growing of silage crops should be largely extended. A vigorous 
attack is made on the use of compound fertilisers and feeding stuffs, 
sold under proprietary names. The Fertilisers and Feeding Stuffs Act 
offers, it is said, insufficient protection, and it is suggested that legis- 
lation on the Canadian model should he adopted. In Canada every 
proprietary fertiliser must be registered with the Minister of Agri- 
culture, together with a statement of the description of each material 
from which the fertiliser is made. The statement of the analysis only, 
unintelligible as it is to the average farmer, gives no protection so far 
as price is concerned. | 

When all is said, however, it must be admitted that the sovereign 
specific for present ills is largely a spiritual one, the fostering of a 
belief that human endeavour alone can, and will, provide a remedy. 
Hard work, both physical and mental, has not hitherto failed to ‘‘ win 
through ’’’; and hard mental work is not possible apart from a 
familiarity with the benefits that education and study alone can 
provide. 
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‘ Agricultural” progress is not a matter of the adoption of this 
or that nostrum; it will not be achieved until the industry is inspired 
as a whole by that spirit of confident adventure which animated the 
pioneers in Hssex of whom the writer of the Memorandum speaks. 
This is not a counsel of despair: rather a message of hope for the 
future, and a seal of the past. 

Modern Farm Machinery.—(D. N. McHardy, N.D.A., A.I.E.E., 
with preface by M. J. R. Dunstan, N.D.A., O.B.E. London: Methuen & Co., 
Ltd. Price 7s. 6d.) This work should prove useful both to farmers and 
students of agricultural engineering. Two opening chapters are devoted to 
the mechanical principles employed in farm machinery and to the materials 
and methods used in its construction. The author then deals at length with 
machinery and implements used on the farm and the main principles under- 
lying their use. Subsoiling and rotary tillage have not been overlooked. A 
very useful chapter deals with the farm workshop, which is far too often 
neglected. The book is well illustrated and contains useful data regarding 
the utility and cost of operation of various machines taken from the reports 
of the Tractor Trials organised by the Society of Motor Manufacturers and 
Traders and investigations carried out by the Ministry during the last three 
years. An appendix contains various data of special value to the farmer who 
uses power . 

The Agricultural Crisis, 1920-1923,.—(R. R. Enfield. London: 
Longmans, Green & Co. Price 10s. 6d. net.) In this book Mr. Enfield has 
endeavoured to act the part of the unbiassed onlooker, and from the tangle of 
prejudice, misunderstanding and half-informed criticism that has passed for 
an explanation of agricultural events in this country in the last few years, has 
picked out the thread of truth, explaining the difficulties with which the 
British farmer has been faced. In clear language he deals with the broad 
aspects of the crisis, ignores details, which, however interesting, are not 
illuminating, and shows how monetary policy was at the back of the 
agricultural upheaval which took place between 1920 and 1923, not only in 
this country, but also in the United States. 

The author takes for the basis of his argument the accepted fact that the 
depression in agriculture in this country has been caused by a violent over- 
throw of the normally existing balance between the prices of agricultural 
products and the cost of their production. Taking a series of years beginning 
with the period immediately before the War, he shows that the unbroken 
rise in the prices of agricultural produce up to 1919-20, and the fall which 
then set in, was not a phenomenon peculiar to this country, but was to be 
observed throughout Europe and America: that the upward and downward 
movement in the prices of commodities was not confined to agricultural 
products, but affected practically all articles of commerce: and that the fall 
in prices occurred almost at the same time in all parts of the world. With 
these facts to support him, he is able to demonstrate that the misfortunes of 
the British farmer were not due to the peculiarities of his particular market, 
nor to the effects of special legislation, but were the result of a cause that 
produced troubles equally in Great Britain and in California, in Poland and in 
Italy. This cause was the remarkable change during the period in question 
in the value or purchasing power of money : a change which was confined by 
no territorial limits, and which affected all commodities in the same way. 
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general feeling of prosperity : deflation at the end of the period brought 
prices down with a run, and was accompanied by severe depression in all 
markets. Mr. Enfield has much of interest to say with regard to the vexed 
question as to the extent to which the Governments of the more important 
countries concerned could, by a better monetary policy, have averted much of 
the trouble which the haste to return to the pre-war gold basis of currency 
occasioned, and this section of his book will be read with particular interest 
by those agriculturists who are interested in economics and financial questions. 
This part of the subject is dealt with in a particularly lucid manner, and 
technicalities which might obscure the argument in the eyes of some readers 
are successfully avoided. 

After dealing with the cause of the crisis, and the effect of the crisis, the 
author goes on to indicate the lessons that can be learned from the experience 
that the critical years of 1920-23 have given to the farmers and the 
economists. He points out that it is the uncertainty as to the prices that will 
be realised by the farmer for his produce that cripples agricultural enterprise, 
and that no blessing would be greater from the farmers’ point of view than 
the stabilisation of prices. 

Orderly marketing, in Mr. Enfield’s opinion, will do much to prevent 
extreme variations in prices, and he suggests that farmers and those interested 
in the framing of agricultural policy should concentrate their attention on the 
means by which orderly marketing can be achieved. 

The book contains a number of well-drawn and interesting diagrams, and 
a special feature of it is the way in which American experience has been 
drawn upon to illustrate the arguments put forward. 


REPLIES TO CORRESPONDENTS. 


Effect of Ultra-Violet ‘Rays on Plants.—G.K. asks 
what is the effect of the ultra-violet rays on the growth of plants, and 
on mildew and pests. This question was submitted to Dr. Bewley, 
Director of the Experimental and Research Station, Cheshunt, and 
his reply is as follows :— 


Reply: (1) Past investigators have studied the effect of ultra-violet 
rays on the processes of growth and assimilation in plants, but their 
results have not reached the stage of practical application. 

It has been shown that these rays retard growth and inhibit 
elongation in such plants as the begonia, lobelia, and potato. Also 
these rays appear to assist assimilation, and certain bacteria are 
destroyed by rays between wave lengths 2,960 and 2,100 A°.V. 

So far as I am aware experiments on a practical scale have not 
shown conclusively that the growth of plants is improved, or that 
they are made more resistant to disease by means of ultra-violet rays. 

(2) In order to test the effect of replacing ordinary glass by pure 
silica plates, it would be necessary to erect two small glasshouses, one 
glazed with ordinary glass, and one with fused silica. Any effect on 
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the crop would be seen immediately. I do not think that this has 
ever been done. 

(3) The most suitable kind of glass for glasshouse construction is 
21 oz. Belgian blown, in sheets 20 in. by 18 in. Fourth grade quality 
is used and is supplied in cases, each containing 80 sheets. The 
chemical composition, thickness and colour affect the quantity and 
quality of light transmitted, but you will find the glass recommended 
the most suitable for glasshouse work. (Information on this subject 
is given in a recent book by Dr. Bewley, entitled, ‘‘ Diseases of Glass- 
house Plants,’’ published by Benn Bros., Ltd., 8, Bouverie Street, 
London, E.C.) 

It is our intention to investigate the physical and physiological 
side of glasshouse construction at the first possible opportunity. 


Sub-soiling with Explosives.—I.M. asks for information as to 
the breaking up with explosives of a ‘‘pan’’ formed under water- 
logged land. : 

Reply: Some trials carried out in the Cotswold Hills in 1912 are 
reported on page 79 of the Scientific Bulletin of the Royal Agricultural 
College, Cirencester, Nos. 4 and 5, 1912-18. The results were not very 
satisfactory, this being ascribed to the fact that the explosives brought 
the sub-soil to the surface. This seems more likely to occur when 
the soil is wet. Methods of operation are described in the Agricul- 
tural Gazetie of New South Wales for May, 1913 (Vol. XXTYV, p. 375), 
but in a later number of the same publication, December, 1918 (Vol. 
XXIX, p. 878), the State Department of Agriculture records its 
opinion that the cost is prohibitive and that ‘ sub-soiling by explo- 
sives is not an operation which can be recommended in a general way.”’ 
A Bulletin—No. 209 (1915)—of the Kansas Agricultural Experiment 
Station is unfavourable to the use of dynamite on heavy clays but 
admits its efficacy in the case of true ‘“ hard-pan.’’ Speaking gener- 
ally, the Ministry would not recommend the use of explosives, under 
ordinary conditions, in preference to the usual methods of sub-soil 
ploughing. 

Further information as to the use of explosives might be sought 
from Messrs. Nobel, Buckingham Gate, S.W.1, who issue a pamphlet 
on the agricultural uses of explosives. 


Shoddy and Silk Waste.—H.L. asks for particulars of experi- 
ments with shoddy wastes, wool and silk wastes, and seed cake as 
manure. 

Reply: Results of trials in the use of shoddy are given in this 
Journal for March, 1915, page 1087, and in “ Soils and Manures,”’ 
by Sir John Russell, page 199 of the latest edition. 

Silk waste is stated, on page 917 of this Journal for J anuary, 1924, 
to be fairly rich in nitrogen (8-10 per cent.) but to be rather slow in 
action. This statement occurs in a review of Bruttini’s “‘ Uses of 
Waste Materials ’’ and is repeated from that book. Probably, how- 
ever, it should act rather better than shoddy ; it is richer in nitrogen, 
and as a rule the richer substances are in nitrogen the better and 
quicker they act. ; 

The Ministry is not aware of any Knglish experiments with seed 
cake. An article on the subject by Dr. M. Rindl, Professor of 
Chemistry, Grey University College, Bloemfontein, appeared on page 
628 of the South African’ Journal of Industries for December, 1923. 
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ADDITIONS TO THE LIBRARY. 


Poultry and Bees. 


Lewer, S. H.—British Poultry and Poultry Keeping: Handbook Pro- 
duced for the Committee of the British Section of the World’s Poultry 
Congress, Barcelona and Madrid, 1924. (112 pp. + 14 coloured plates.) 
London : ‘‘ The Feathered World,’’ 1924, 28. [68.65(42).) 

Sturges, A. M.—Practical Bee Keeping. (328 pp:) London: Cassell & 
Co., 1924, 10s. 6d. net. [63.81.] 


Engineering. 


Hardy, D. N.—Modern Farm Machinery. (235 + xviii pp.) London: 
Methuen, 1924, 7s. 6d. net. [63.17.] 

Robb, B. B., and Behrends, F. G.—Farm Engineering. Vol. 1. Farm 
Mechanics. (470 pp.) New York: John Wiley; London: Chapman 
& Hall, 1924, 12s. 6d. (62.) 


Economics. 


Enfield, R. R.—The Agricultural Crisis, 1920-23. (222 pp.) London: 
Longmans, Green & Co., 1924, 10s. 6d. net. [8388.1.] 

White, J. D.—Land-Value Policy. (225 pp.) London: United Com- 
mittee for the Taxation of Land Values, 1924, 2s. net. [336.22.] 

Evans, I. L.—The Agrarian Revolution in Roumania. (214 pp.) Cam- 
bridge: University Press, 1924, 12s. 6d. [8338.5(4); 63(4).] 


Horticulture and Fruit Growing. 


Rhode Island Agricultural Experiment Station.—Bulletin 195 :—On the 
Amount of Stable Manure Necessary for Vegetable Growing. (16 pp.) 
Kingston, 1923. [63.511.] 

Vermont Agricultural Experiment Station.—Bulletin 232 :—Sterility of 
Strawberries: Strawberry Breeding. (61 pp.) Burlington, 1923. 
Burlington, 1928. [63.41(c).] 

California Agricultural Experiment Station.—Bulletin 873 :—Pear 
Pollination. (86 pp.) Berkeley, 19283. [638.41(08).] 


Plant Diseases. 


U.S. Department of Agriculture—Department Bulletin 1210 :—Summary 
of Literature on Bunt or Stinking Smut of Wheat. (43 pp.) Wash- 
ington, 1924. [63.24.] 

California Agricultural Experiment Station.—Bulletin 370 :—Factors 
Influencing the Internal Browning of the Yellow Newtown Apple. 
(40 pp.) Berkeley, 1923. (163.217 

Leeds University and the Yorkshire Council for Agricultural Education.— 
Report No. 134 :—Crown Rot of Rhubarb (Bacterium Rhaponticum),. 
“(28 pp.) Leeds, 1924, 6d. [63.23. ] 


Live Stock. 


Southdown Sheep Society.—-The Southdown Sheep. (95 pp. + 15 plates.) 
Chichester, 1924, 3s. 6d. net. [63.631.] 

Texas Agricultural Experiment Station.—Bulletin 311 :—The Influence 
of Individuality, Age, and Season upon the Weights of Fleeces Pro- 
duced by Range Sheep. (45 pp.) Brazos County, 1923. (63.631. ] 

National Council of Pig Breeders and Pig Feeders. —Bulletin 2 :—The 
Effect of Feeding Fish Meal to Pigs in the Production of Bacon. 
(8 pp.) London, 1924. [63.64: 043.] 


Dairying. 
International Institute of Agriculture —Le Contréle des Vaches Laitiéres 
dans Divers Pays. (134 pp.) Rome, 1924, Fr. 16. [63.711(b).] 
International Institute of Agriculture—Le Lait et ses Dérivés : Ren- 
seignements Statistiques sur leur Production et leur Mouvement 
Commercial. (145 pp.) Rome, 1924, Fr. 15. [68.7 (00).] 


504 SELECTED ConTENTS oF Pxrropicaus. [ AuG., 1924. 


—— 


SELECTED CONTENTS OF 
PERIODICALS. 


Field Crops. 


rops for Ensilage, A. W. Oldershaw. (Jour. Roy. Agr. Soc., England, 
vol. 84 (1923), pp. 89-49.) [68.19882.] 

Experiments with Cereals in Norfolk, C. Heigham. (Jour. Roy. Agr. Soc., 
England, vol. 84 (1923), pp. 166-173.) [63.3.] 

The Laying Down of Land to Grass, W. Somerville. (Jour. Roy. Agr. 
Soc., England, vol. 84 (1923), pp. 11-28.) [68.33(a).] 


Plant Diseases and Pests. 


Potato Leaf Roll and Degeneration in Yield, T. Whitehead. (Ann. App. 
Biol., vol. xi, No. 1, April, 1924, pp. 54-72.) [68.23.] 

Further Observations on Prevalence and Habits of Oscinella frit, Linn., 
‘ i roeaihe (Ann. App. Biol., vol. xi, No. 1, April, 1924, pp. 54-72.) 
63.27. ] 


Live Stock. 


Stock Farming on Arable Land, W. R. Peel. (Jour. Roy. Agr. Soc., 
England, vol. 84 (1923), pp, 11-28.) [63.6; 63.70.] 

Beef Production, T. B. Wood. (Jour. Roy. Agr. Soc., England, vol. 84 
(1923), pp. 60-72.) [63.62: 043.] 

Light Horse Breeding, C. Richardson. (Jour. Roy. Agr. Soc., England, 
vol. 84 (1923), pp. 60-72.) [68.61.] 

The Merits of Home Produced Foods for Pig Feeding, C. Crowther. 
(Jour. Roy. Agr. Soc., England, vol. 84 (1923), pp. 174-198.) 
[63.64 : 048.] 

The Value of Green Food for Fattening Pigs, H. J. Sheehy. (Jour. 
Dept. Agr. and Tech. Instr., Ireland, vol. xxiv, No. 1, May, 1924, 
pp. 28-41.) 

Dairying. 

The Protein Requirement, of Milk Production, J. A. Fries, W. W. 
Braman, and M. Kriss. (Jour. Dairy Sci., vol. vii, No. 1, Jan., 1924, 
pp. 11-23:) [68.711.] 

Practical and Economical Suggestions to Balance Supply and Demand 
for Liquid Milk, J. C. Keevil. (Jour. Brit. Dairy Farmers’ Ass., vol. 
Xxxvi (1924), pp. 80-89.) [68.71.] 

The Manufacture of Blue-Veined Cheese, L. J. Lord. (Jour. Brit. 
Dairy Farmers’ Ass., vol. xxxvi (1924), pp. 90-98.) [63.736.] 

Cheddar Cheese from Pasteurised Milk, H. R. Ranson. (Milk Indus., 
vol. iv, No. 11, May, 1924, pp. 75-79.) [63.736.] 


Buildings. 
Various Types of Silos, A. W. Oldershaw. (Scottish Jour. Agr., vol. vii, 
No. 2, April, 1924, pp. 142-151 + 8 plates. [694.] 
The Economic Adjustment of Air Space in Cow Sheds, W. G. V. Glossop. 
‘Jour. Roy. Agr. Soc., England, vol. 84 (1928), pp. 73-78.) [63.6 : 69.] 


Economies. 


How to Adapt Methods of Farming to the Changed Conditions of Agri- 
culture, James Wyllie. (Jour. Farmers’ Club, April, 1924, pp. 39-60.) 
[338.1.] 

Improved Methods in the Sale and Distribution of Farm Produce, S.. R. 
Whitley. (Jour. Farmers’ Club, May, 1924, pp. 61-76.) ~ [881; 834.6.] 

Our English Villages, Lord EHrnle. (Quarterly Review, Jan., 1924, 
pp. 28-42.) [80.] 


Printed under the authority of His MAsesry’s STATIONERY OFFICE, 
By Metchim & Son, Princes Street, W estminster, S.W.1. 
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NOTES FOR THE MONTH. 


A PRELIMINARY statement of the Acreage under Crops and 
Grass, and Number of Live Stock in Hingland and Wales in 
Crops and Live 1924, somnpiled from the annual agricul- 
Stock in 1994. tural returns collected on 4th June, was 
issued by the Ministry on 8th August, 
and appears on pp. 598-5 of this issue of the Journal. The state- 
ment shows that, compared with last year, the arable area has 
fallen by 253,000 acres, while that of permanent grass has in- 
creased by 183,000 acres, and there is also an increase of 56,00Q 
acres in the area of rough grazings. The area under corn is 
about 110,000 acres less than last year, the decrease being 
accounted for by wheat. Oats, mixed corn and peas show 
appreciable increases. Potatoes and roots were grown on reduced 
areas, as also were clovers and rotation grasses, but most of 
the minor crops were more largely grown than in 1928. 
he number of horses on agricultural holdings has fallen by 
49,000, but all other classes of live stock have increased. The 
number of cows and heifers is 48,000 more than last year’s 
record figure and the number of calves is 78,000 more. Sheep 
number about 1,000,000 more than in 1923, and the increase 
in the number of pigs is remarkable, bringing the total to 
3,227,000, or 448,000 above the largest number returned in 
any previous year. 
* * bd % * % 


THE principal provisions of the Agricultural Wages (Regula- 
tion) Act, 1924, which received the Royal Assent on 
Agricultural 7th EE are explained in the following 

Wages (Regula- ae A 

tion) Act, 1924. The purpose of the Act is to ‘‘ provide 

i : for the Regulation of Wages of Workers 
in Agriculture,’ and this is to be carried into effect 
by means of the establishment of local Agricultural Wages 
Committees and a central Agricultural Wages Board. These 
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bodies will supersede the Conciliation Committees established 
under the Corn Production Acts (Repeal) Act, 1921. The 
operation of the Act is confined to England and Wales. 

Agricultural Wages Committees.—In the first instance a 
Wages Committee is to be established by the Minister of Agri- 
culture and Fisheries for each administrative county (other 
than London) in England and Wales, except in 15 cases where 
two counties are to be combined to form one Wages Committee 
area. ‘Thus, 47 committees are to be established forthwith, but 
the number may be increased or reduced at the request of 
the committee or committees concerned. Hach committee 
is to consist of representatives of employers and workers in 
agriculture in equal proportions, of two impartial members 
appointed by the Minister, and of a chairman appointed by 
the committee. The method of appointment of the representa- 
tive members is to be laid down by the Minister in Regulations 
to be made under the Act, and he may also appoint the 
chairman if the committee fails to do so within a given period. 

Agricultural Wages Board.—The Minister is also required 
to establish an Agricultural Wages Board for England and 
Wales. This body is to consist of representatives of employers 
and workers in agriculture in equal proportions, and of a 
number of impartial members appointed by the Minister. 
The latter are not to exceed in number one-quarter of the total 
membership of the Board, and one of their number is to be 
appointed by the Minister as chairman of the Board. As in 
the case of the Agricultural Wages Committees the Minister 
is to decide the method of appointment of the members. 

In the case both of the Committees and of the Board pro- 
vision is made for the reimbursement, on a scale to be approved 
by the Treasury, of expenses incurred by members in attend- 
ing meetings of those bodies. 

Minimum Rates of Wages.—The principal purpose for which 
the Wages Committees and the Wages Board are established 
is to fix minimum rates of wages for all classes of workers 
employed in agriculture. Such rates when fixed will have the 
force of law. The Act requires that in fixing rates the Com- 
mittees shall, so far as practicable, secure for able-bodied men 
wages which are “‘ adequate to promote efficiency and to enable 
a man in an ordinary case to maintain himself and his family in 
accordance with such standard of comfort as may be reasonable 
in relation to the nature of his occupation.’’ It is further pro- 
vided that the rates may, at the discretion of the body fixing 
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them, be such as to apply to all agricultural workers, or to a 
special class of workers or to a special district, and that regard 
may be had to the varying conditions of the employment of 
the worker, e.g., as to whether employment is by the day, 
week, month, etc., or according to the number of working 
hours. The committees are also empowered, if they think it 
desirable, to fix differential rates of wages for overtime employ- 
ment. In fixing minimum rates of wages the committees are 
required, as far as is reasonably practicable, to secure a weekly 
half-holiday for workers. 

The power and duty of fixing minimum rates of wages rest 
primarily with the Agricultural Wages Committees, which 
have also the power of cancelling or varying any rates pre- 
viously fixed. At least fourteen days’ notice must be given of 
any rates which they propose to fix, and any objections to the 
proposal lodged within that period must be considered before 
a final decision is arrived at. When this procedure is com- 
pleted the committee must forward its decision to the Wages 
Board, which is charged with the duty of making an Order 
embodying that decision, and specifying a date, subsequent to 
the date of the Order, from which the rates become operative. 

The Wages Board itself may only fix, cancel or vary 
minimum rates in the following circumstances :— 

(1) When a wages committee has failed to fix a rate within 

two months of its establishment; 

(2) When a wages committee fails to fix a rate in substitu- 

tion for one which has lapsed or has been cancelled; 

(3) At the request of the representative members of a wages 

committee. 

The Minister has no power to fix, cancel or vary any 
minimum rates or to require a wages committee or the Wages 
Board to do so, but he may direct a wages committee to 
reconsider any rate which they have fixed. 

Other Duties of Agricultural Wages Committees.—Piece- 
rates.—In addition to fixing minimum rates of wages for time 
work, the committee may, if they consider it desirable, fix 
minimum rates of wages for piece work. If, however, they 
do not fix such piece rates, it is open to any agricultural 
worker who is employed on piece work to complain to his 
committee that the rate at which he is being paid is insufficient 
to provide, in the case of an ordinary workman, a wage 
equivalent to that which he would earn at the minimum time 
rate fixed by that committee. On receipt of such a complaint, 
and after giving the employer an opportunity to state his case, 
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the committee may direct the latter to pay to the worker such 
sum as they consider is due to the worker by way of arrears 
of wages. Any sum so ordered may be recovered by the 
worker as a civil debt. 

Permits of Exemption.—The committees also have power, in 
the case of any worker who is incapable by reason of 
‘‘ physical injury or mental deficiency, or any infirmity due to 
age or to any other cause’’ of earning the minimum rate 
applicable to his case, to grant him a permit exempting him 
from the minimum wage provisions of the Act. A committee 
may, if it so wishes, specify in the permit a rate of wages 
which is less than the general minimum rate, and any rate so 
specified becomes the minimum rate in respect of that worker, 
and failure to pay such rate renders an employer liable to 
proceedings as in the case of the ordinary minimum rate. 

Allowances in Kind.—Agricultural Wages Committees must, 


if so required by the Minister by means of Regulations, define’ 


the benefits or advantages which may be ieckoned as part pay- 
ment of wages in lieu of payment in cash, and the values at 
which they may be reckoned for that purpose. Should a dis- 
pute arise with regard to such payments in kind a wages 
committee may give a decision, which is binding on the parties 
concerned. 

Enforcement of Minimum Rates.—An employer who fails to 
pay to any agricultural worker in his employment wages at the 
minimum rate applicable to him renders himself liable not 
only to action in the civil courts for the recovery of the deficit 
but also to proceedings of a quasi-criminal nature. In the 
latter case he is liable, in addition to the payment of arrears 
of wages, to be fined up to £20 (twenty pounds) for each offence 
and in addition up to £1 (one pound) for each day on which 
the offence continues after conviction. Where such proceed- 
ings are taken the onus of proof rests with the employer, who 
must satisfy the court that payment has been made at not 
less than the minimum rate. Employers’ agents as well as 
employers personally are liable to prosecution for infringe- 
ments of the Act. 

Effect of Minimum Rates on. Existing Agreements.—Any 
agreement for the payment of wages at less than the minimum 
rate applicable under the Act, or for refraining to exercise 
any right of enforcing payment at such rates, is null and void. 
On the other hand the Act does not prejudice the operation of 
any agreement or custom for the payment of wages at a rate 
higher than the minimum rate fixed under the Act. 
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Appointment and Powers of Officers.—The Minister is 
empowered to appoint a secretary for the Agricultural W ages 
Board and a secretary for each Agricultural Wages Committee 
as well as officers for the purpose of investigating complaints 
and securing the proper observance of the Act. 

Such officers are empowered to require the production of 
wage sheets and other records of wages, to enter premises for 
the purpose of making investigations under the Act and to 
require any worker, employer or agent to give information with 
regard to the worker’s employment or wages. It is an offence 
under the Act to hinder an officer in the exercise of his powers, 
to refuse to produce documents or give information for which 
he is entitled to ask, or to produce false documents or give false 
information. The duties of officers also include the taking of 
proceedings in the courts against employers who fail to pay 
the minimum rates. 

Definition.—For the purpose of the Act the expression 
“agriculture ’’ is defined as including ‘ dairy-farming and 
the use of land as grazing, meadow, or pasture land or orchard 
or osier land or woodland or for market gardens or nursery 
grounds.”’ 

Reguiations.—As required by the Act the Minister, on 
12th August, gave notice of the Regulations which he proposes 
to make with regard to the constitution, procedure and powers 
of the Agricultural Wages Committees and the Agricultural 
Wages Board. These draft Regulations provide that the repre- 
sentative members of the Committees and the Board shall be 
nominated, in the case of employers by the National Farmers’ 
Union, and in the case of workers by the National Union of 
Agricultural Workers and the Workers’ Union. A period of 
forty days must elapse before the Regulations can be made 
and action taken under them, and during that period any 
representations with regard to them may be made to the Minister 
in writing by any public body interested. Copies of the draft 
Regulations may be obtained on application to the Ministry. 


* * % % * * 


Tue Council of the National Institute of Agricultural Botany 
have offered for sale this autumn approximately 2,500 quarters 
of the new seed wheat, Yeoman II, bred by 

Ra AaB CEL Professor R. H. Biffen, F.R.S., of. the 
Cambridge University Plant Breeding Insti- 
tute. The seed will be sold to farmers only through the trade, 
and tenders were invited from members of the Agricultural Seed 
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Trade Association, the National Association of Corn and Agricul- 
tural Merchants, the National Association of British and Irish 
Millers, and other established dealers in seed corn. On 
p. 419 of this Journal last month it was stated that among 
the new wheats available this season is Yeoman II, which was 
described as “‘ similar to Yeoman in general characters and 
milling properties, but promising a higher yield.’’ It is regretted 
that this scarcely represents the true facts, which are that the 
yields of the two wheats are approximately equal, but Yeoman IL 
is superior to the old Yeoman wheat for milling purposes. It 
is very desirable that farmers should know how they are to 
identify genuine Yeoman II, and this is explained below. 

Yeoman IT is being introduced to take the place of the older 
Yeoman wheat. There are two substantial reasons for adding 
yet another sort to the list of wheats now grown in this country. 
One of these is that pure stocks of the older Yeoman, owing to 
admixture with other wheats, are getting difficult to obtain; and 
the second that Yeoman II is a better wheat. 

The two Yeoman types are products of the same cross, namely, 
Browick x Red Fife. As seen growing in the field both show 
the same characteristic “‘ dead level ’’’ appearance, owing to the 
fact that all of the ears reach to much the same height, both 
have the same sturdy straw which has proved so important a 
feature in carrying the large crops of grain which the older 
Yeoman has produced under intensive cultivation, and the cleanly 
foliage and stems show that the yield is not likely to be seriously 
diminished by the attacks of the common yellow rust. But 
useful as such appearances are as a general guide, they do not 
prove that Yeoman If should replace the older Yeoman. Where 
good sorts are being compared only a thorough series of trials 
can show whether one is better, on the whole, than another. 
The results of such a series are now available. 

The yielding capacity of Yeoman II was tested out first of 
all by the Plant Breeding Institute on both gravel and clay 
soils on its farm at Cambridge. It was then tested at ten centres 
in different parts of the country by the National Institute of Agri- 
cultural Botany. These trials, which have been some of the most 
searching and accurate yield-tests yet made, show that the 
yielding capacity of Yeoman II is fully equal to that of the older 
Yeoman wheat. The grower of the new form can therefore rely 
on obtaining crops as satisfactory as those produced by the older 
one. But though the certainty with which heavy crops could be 
grown from the older Yeoman wheat was probably the chief 
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factor which led to its being so widely grown in a short period 
of time, the realization that there was always a demand for it 
amongst millers, even when other sorts were difficult to market, 
undoubtedly helped its spread. 

The quality of the grain of the new Yeoman II has therefore 
been tested thoroughly. After chemical and physical tests in 
the laboratories at Cambridge had indicated that the quality 
was substantially better than that of the older Yeoman wheat 
large quantities of grain were grown on for comprehensive milling 
and baking trials. These were made by a special committee 
appointed by the National Association of British and Irish 
Millers. The greater part of the wheat they tested was from the 
crops grown at the ten centres already referred to in connection 
with the vield trials. It was produced therefore over as wide a 
range of soil and climatic conditions as would be met with in the 
wheat growing portions of this country. In the report made by 
this Committee is the following statement: ‘“ The bread by long 
or short baking processes is extraordinarily good of the so-called 
‘home-made’ or ‘ farm-house’ type. Its good flavour is 
remarkable, its bloom excellent, its crust first-rate of a rich 
brown colour. On these lines it, surpasses anything we have 
tested for many years, and is incomparably superior to any- 
thing obtainable from average ordinary English wheat.”’ 

This opinion is based on the crops grown under the unfavour- 
able climatic conditions of the year 1923. The analyses made 
that year by the Plant Breeding Institute indicate that some 
factor, possibly the lack of sunshine during the period when 
the grain was filling, had adversely affected the quality 
of wheat not only in the case of the new Yeoman II, but of all 
of the wheats under examination. It is therefore not unreason- 
able to expect that under more favourable conditions even better 
results will be secured. That this will happen seems almost 
certain, for in a series of tests made on the 1921 crop, Dr. 
Humphries obtained dough from the flour of Yeoman II of great 
elasticity and tenacity, and loaves approximating closely to 
those made from ‘‘ No. 1 Northern ’’ Manitoba wheat. 

From the different points of view of growers, millers and con- 
sumers, Yeoman II should take the place of the older form. 

The chief characteristics of the new wheat are: A clean healthy 
straw of medium height and good standing capacity: beardless 
white-chaffed ears of medium size when grown under average field 
conditions, squarely built but slightly less compact than those 
of Square Head’s Master; grain long, red, and as a rule trans- 
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lucent; flour lively and granular, the behaviour of the erain 
in milling resembling that of the parent Red Fife. 

Yeoman II, like the original Yeoman, is particularly suitable 
for growing on medium and heavy soils which are in good heart, 
and is specially recommended for the Hastern, Midland, and 
Southern Counties of England. It responds to good treatment 
and gives the best results when sown early. The Council of 
the Institute believe that farmers who intend to grow wheat 
under such conditions cannot do better than sow Yeoman II. 

The attention of farmers is particularly drawn to the fact 
that genuine seed of Yeoman II can only be obtained in sacks 
closed with the seal of the National Institute of Agricultural 
Botany, thus :— 


The price to farmers will be £6 6s. per 44 cwt. (i.e., per 
quarter of 504 1b., or 8 bushels of 68 Ib.). 


* % % * * * 


THousanps of bushels of wheat are lost annually in England 
through neglect to pickle seed wheat as a protection against 
Prevention of PU2t. Most farmers know this, though 
Bunt in Wheat, ‘hey do not all take measures to prevent 
loss. Infection of a crop is almost certain 
if seed contaminated with the spores 1s sown. When a crop is 
thrashed many of the bunted grains burst, and the healthy 
grains become coated with the minute black spores. Winnow- 
Ing may remove unburst bunted grains and broken fragments 
of them, but it cannot free the grain from adhering spores. 
Grain may also become contaminated by spores from thrashing 
machines used previously to thrash an infected crop; while 
dirty sacks have been known to contaminate seed corn placed 
in them. 

When the seed is sown both the grain and the bunt spores 
germinate, and the fungus invades the seedling wheat plant 
before it appears above ground, growing with it and main- 
taining itself near the growing tip of the plant. Later it finds 
its way into the young grains in the ear, eventually producing 
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a softish stinking mass of black spores covered by the skin 
of the grain. 

The pickling of seed wheat with diluted formalin has been 
found reliable as a preventive. The Ministry recommends the 
use of this, the strength being at the rate of 1 pint of formalin 
to 40 gallons of water. Details of the treatment are given 
in Leaflet No. 92, obtainable from the Ministry. 


* a * * * % 
From the beginning of October next the Ministry has 
arranged with the British Broadcasting Company to issue from 
their headquarters in Tuondon a regular 


Broadcastin ; ART BY. 
ener fortnightly bulletin containing information 
Tnformation® designed mainly to assist and interest agri- 


culturists and others concerned in the land 
and its cultivation. About 15 minutes will be taken up by each 
fortnightly message, which will deal briefly with the main 
tendencies of the chief markets, will offer observations on such 
matters as the methods employed in current agricultural prac- 
tice and will include a short talk on some special seasonal topic. 
‘his talk will be prepared with a view to its being of interest 
not only to the agriculturist, but to others of the larger public 
who live in the towns. 
* * * * * % 


Tue past few weeks have witnessed two important events 
concerning agricultural co-operation in this country. One is 
the conference on ‘‘ Agricultural Co-opera- 
tion in the Empire ’’ at the British Empire 
Exhibition, under the auspices of the Horace 
Plunkett Foundation, and the other the Annual Meeting of the 
Agricultural Organisation Society, at which a Resolution was 
passed instructing the Governors to wind up the general work 
of the Society. The juxtaposition of these events is fortuitous 
and carries no intrinsic significance; yet each may exercise a 
very far-reaching influence on the future of agricultural 
co-operation in this country. 

The Wembley Conference afforded a valuable and long over- 
due opportunity for the interchange of views and experiences 
regarding the principles and practice of agricultural co-operation 
between those associated with the movement in these islands 
and the representatives from overseas. Of the various forms of 
co-operative endeavour to which the conference devoted its 
attention, the problems associated with the co-operative marketing 
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and the representatives from overseas. Of the various forms of 
regarded as the most important. The addresses delivered by the 
Dominion representatives on this question were both illuminating 
and impressive, and showed the high pitch of economic organisa- 
tion which has been attained amongst farmers in their respec- 
tive countries. The conference at Wembley has indeed, only 
emphasised what has been becoming increasingly clear in the 
last few years, namely, that the relation of producers overseas 
to their markets is undergoing a profound change. ‘The overseas 
producers appear to be firmly convinced that, in the sale of their 
produce, they must, in some manner, have the advantage of 
mass selling which is enjoyed by every other industry, and, 
further, that they can only attain that advantage co-operatively. 
It is true that the Dominion representatives spoke of supple- 
menting, rather than of competing with, supplies produced here 
at home, but it is clear that so long as the system of selling 
in this country is essentially competitive, large-scale operations 
designed to improve the efficiency and effectiveness of the 
machinery for marketing overseas’ supplies in this country may 
have important reactions in the home-market which the British 
farmer will sooner or later have to face. Pertinent examples 
of what organisation has been able to effect will be found in 
the speech made at Wembley by the Hon. Charles A. Dunning, 
which is reprinted slightly reduced at p. 580. 

Jt is important that the disappearance of the Agri- 
cultural Organisation Society should not connote a cessa- 
tion of effort in the direction of organising the farmers 
of this country for their own benefit. Indeed, consistent 
with the march of events, the agricultural co-operativé 
movement cannot and will not stand still. There is, however, 
important work to be done, which may well call for the 
intervention of a body more widely representative, and more 
powerful in its influence than the Agricultural Organisation 
Society could ever hope to -be. The advocates of dis- 
solution at the meeting of the Agricultural Organisation 
Society were under no delusion in this respect, and were of 
opinion that a way should be found to carry on the torch which 
the Society had so honourably lighted. 

‘The Government, as is now well known, recognises the great 
importance of the economic organisation of the agricultural 
industry, especially as regards the marketing of produce, and, 
through the Ministry of Agriculture, is prepared to advance 
money on favourable terms to co-operative enterprises organised 
mainly for that purpose. 
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In addition, the Agricultural Credits Act provides facilities 
which will enable agriculturists who will co-operate for that 
purpose to obtain credit to meet such expenses as the purchase 
of seeds, fertilisers, feeding stuffs, etc. Much is also hoped 
from the careful and intensive survey which the Ministry of 
Agriculture is about to undertake of the whole region of market- 
ing and its associated problems. These are important aids, 
which should facilitate such constructive work as may, in 
future, be put in hand by farmers themselves. 

* * *% * %* % 

THE Government’s proposals in respect of the sugar beet 
industry, as recently announced by the Chancellor of the 
Exchequer, are briefly as follows:—A 
direct subsidy will be given from the 
Exchequer on sugar produced from home- 
grown beet, to the amount of 19s. 6d. per cwt. for four years, 
including the present year, then 13s. per cwt. for three years, 
and 6s. 6d. per cwt. for a further three years. The Fixcise 
duty, from which the home producer is at present exempt, 
will be reimposed. The net effect of these proposals will be to 
give the home sugar industry a total advantage of 21s. 5d. over 
foreign imported sugars, instead of 11s. 8d., as at present; an 
advantage which can be very little affected by any further reduc- 
tion in the sugar duty. The industry will now know exactly 
what it will receive by way of State assistance over the whole 
period of ten years, and, with the removal of any uncertainty as 
to the future, the factor which has, up to the present, been 
largely responsible for retarding the development of the industry 
will disappear. 

The Government consider that, with this assistance, the 
manufacturers should be able to pay the farmer during the 
first four years of the subsidy period not less than 44s. a ton 
for beet of 15} per cent. sugar content delivered to a factory, 
and this condition will be attached to the subsidy. In actual 
fact it should be possible with sugar at its present price for a 
good grower to earn at least 50s. a ton for his beet under the 
contract system which is in force at existing factories, and he 
would benefit by any rise in the price of sugar. With a fixed 
minimum price the farmer will be insured against a serious 
fall in the price of sugar, and the inexperienced grower will be 
able to reckon on a sufficient return during the period in which 
he is learning how to increase his yield and improve the quality 
of his crop. 
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THE PRACTICAL AIMS OF THE DAIRY 
FARMER, 


JAMES Macxintrosu, O.B.E., N.D.A., 


National Institute for Research in Dairying, 
University College, Reading. 


Tue chief practical aim of the dairy farmer must of necessity 
be the same as that of any other business man who invests 
his capital in some form of industry, namely, the obtaining of 
the largest average net profit over a period of years. 

This aim can only be realised by good all-round management, 
and farm management includes many operations of very diverse 
character, such as purchase of livestock, feeding  stufts, 
manures, etc., of the kinds most suitable for the farm in the 
most economical manner ; efficient organisation of labour ; selec- 
tion of the most suitable crops, followed by adequate cultivation 
and good judgment at harvesting; wise use of home-grown and 
purchased foods; careful treatment of all kinds of livestock, 
and the sale of milk, dairy produce, surplus stock and crops in 
the most advantageous manner. 

The second practical aim of the dairy farmer must, therefore, 
be successful management of those branches of the farm organi- 
sation which contribute most largely to the annual expenditure 
and the annual receipts. It is difficult to arrange these branches 
in a generally accepted order of importance, and fortunately this 
is not essential; some stand out clearly as absorbing major 
portions of the annual payments—e.g., purchase of feeding 
stuffs, manures and seeds, occasional purchases of in-calf heifers 
and cows, and expenditure on labour; others are equally definite 
as the chief contributions to the annual income, e.g., sale 
of milk and dairy produce, surplus livestock and surplus crops. 
In addition to the actual buying and selling, there is the im- 
portant work of using the commodities purchased in the most 
advantageous manner for the production of the goods to be sold. 
This article will, therefore, be devoted to a brief consideration 
of the aims of the dairy farmer in each of the above-mentioned 
branches of farm management. 

Purchase and Use of Feeding Stuffs.—Numerous investiga- 
tions have shown that the cost of purchased feeding stuffs 18 
one of the largest items in the cost of milk production, hence 
the need for careful study of the composition and nutritive 
value of available cakes and meals in relation to price and 


1924. | Practica, Aims or THE Dairy Farmer. 517 


suitability for use along with home-grown foods. The aim of 
the farmer should be to provide a balanced ration of suitable 
foods at the minimum cost. The home-grown foods—hay, 
straw, roots, silage, cereal grains, beans, etc.—usually con- 
stitute the bulk of the ration, and purchase of other foods 
must be made in accordance with the supplies already on the 
farm. Space does not permit of a detailed discussion here of 
the principles and practice of feeding, but every dairy 
farmer ought to have for easy reference,* information 
on (a) the composition of feeding stuffs; (b) the work 
done in the animal body by the different constituents—albu- 
minoids, oil, etc.; (c) at least one method of valuing feeding 
stuffs according to their analysis; and he should also be familiar 
with the so-called feeding standards for milk production which 
specify the quantities of food needed to maintain the dairy 
cow in ordinary condition and to produce a given quantity of 
milk. The use of these feeding standards, combined with a 
knowledge of the composition of feeding stuffs hag given excel- 
lent results in the compounding of rations and in lessening the 
cost of milk production in many countries. 

One instance of the value of such knowledge may be given. 
In the early winter of 1923 two of the cheapest feeding stuffs 
on the market were rice meal (£7 per ton), and extracted un- 
decorticated ground-nut meal (£6 15s. per ton). Reference to 
the analysis of these foods showed that the former contained : 
albuminoids 18 per cent., oil 18 per cent., and carbohydrates 
50 per cent.; starch equivalent, 72. The latter contained : 
albuminoids 82 per cent., oil 2 per cent., and carbohydrates 
22 per cent.; starch equivalent, 45. 

When mixed in equal proportion by weight, the mixture con- 
tained 22} per cent. albuminoids, 7 per cent. oil, 86 per cent. 
carbohydrates, with a starch equivalent of 58.5, and cost 
£6 17s. 6d. per ton. A further study of tables of food com- 
positions showed that the percentage of digestible albuminoids 
would be about 17, and this percentage, with a starch equiva- 
lent of 58.5, would give a fairly well balanced mixture for milk 
production; one. in fact, which would fit in very well with an 
average maintenance ration of home-grown roots and hay. 
With regard to price, comparison with other feeding stuffs 
showed that, with two exceptions, the above-mentioned mixture 
was obtainable at a price per ton appreciably lower than any 
other single food or mixture of foods of similar composition on 


* Miscellaneous Publication No, 32 (Rations for Live Stock), obtainable 
from the Ministry, Price 6d., post free. 
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the market; in fact, numerous other foods with similar percen- 
tages of albuminoids and oil were quoted at £9 or thereabouts 
per ton. ‘The exceptions just referred to were palm kernel 
(extracted) meal, and palm kernel cake. A glance at the com- 
position of these foods, however, showed that either of them 
could be used in equal proportions along with the rice meal and 
ground nut meal and the resulting mixture would still be well 
balanced for cows in milk; for example :— 


Albuminoids Carbo- Starch 
a — Oil hydrates Fibre Equiv. 
Total Digest. Total Total Total Total 


— 


Rice Meal ks Bat, LO 7 50 7 12 
Undec. Extr. Ground 

Nut Meal ly? 27 p a 24 45 
Extr, Palm Kernel Meal 19 16 2 49 16 4 
Mixture ay 21% 16.6 5.6 40.3 15.6 62.6 


The percentage of indigestible fibre in the above mixture is 
higher than 1s desirable for heavy milking cows, but for average 
herds a mixture of the above composition has been proved quite 
satisfactory. Other mixtures containing less indigestible fibre 
and consisting of more appetising ingredients could easily have 
been made up, but when the relative costs per ton were com- 
pared, the advantage on the side of the cheaper mixture was 
a strong argument in favour of its use, at least for the first 
three gallons produced per cow. Cows giving higher daily yields 
could be given a more appetising mixture for the gallons yielded 
over three per day. 

The fact that in one season market prices of feeding stuffs 
should vary so much that one or two properly balanced mixtures 
can be obtained for fully £2 per ton less than other foods of 
similar analysis constitutes a very practical reason why dairy 
farmers should have a knowledge of the principles and practice 
of rationing for milk production. Consideration should also be 
given to the probability that feeding stuffs can be purchased 
more cheaply during the summer than during the winter, and 
it is certain that the price per ton can be cut somewhat when 
an order is given for a large quantity of one kind of food. 
There is a certain amount of risk in buying forward, but on 
the average the purchaser gains; it is usually possible to get 
sufficient information during the summer as to the trend of 
prices, and it is preferable to consider groups of alternative 
foods rather than individual varieties. 

There is a wealth of evidence that the important point in a 
ration 1s the correct balancing of the albuminoids, carbohydrates, 
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ete., rather than the inclusion of any one or two particular 
foods, and the object of the farmer should be to purchase such 
foods as will give a properly balanced ration in conjunction with 
those grown on the farm. 

The benefit obtainable by purchasing a large quantity of 
any food is fully appreciated by the large farmer, but this advan- 
tage can also be obtained by those farming on a smaller scale 
if they will agree to use the same foods and pool their orders. 
This can be done privately, but a large development of this 
principle should lead to the formation of a co-operative society 
to organise purchases on a still larger scale. 


Purchas2 acd Use of Manures and Seeds.—The amount 
spent annually by the dairy farmer on manures and seeds is 
as a rule materially less than the expenditure on purchased 
foods, and the importance of these’items in the annual expendi- 
ture will naturally vary according to the proportion of arable 
and grass on the farm. , 

The principles governing the selection of manures for different 
soils and crops are now generally understood, and information 
on the current prices per unit is easily available as a ouide to 
the farmer in the purchase of his requirements. It is never- 
theless desirable to emphasise two points; firstly, the importance 
of obtaining manures of high grade and reliable quality, and, 
secondly, the comparison of the cost per unit when the railway 
carriage, cartage and cost of application is taken into account 
in addition to the first cost of the manure. For example, a 
grade of basic slag with 20 per cent. total phosphate may be 
quoted af 41s. per ton, equal to 2.05s. per unit, and a orade 
with 384 per cent. total phosphate at 63s. per ton, equal to 
1.86s. per unit. These figures show only a slight difference 
in favour of the higher grade, but further consideration shows 
that 6 tons of the latter will supply as much phosphate as 
10 tons of the former. The purchase of the higher erade, 
therefore, means a distinct saving in railway carriage and 
cartage, and in the cost of application per acre. 

With regard to the purchase of seeds all that need be said 
here is to urge the importance of buying always clean seed of 
excellent quality. 

Purchase of Heifers, Cows and Bulls.—From the point of 
view of the prospective dairy farmer the purchase of heifers 
and cows to constitute the foundation of a herd is of the oreatest 
importance, and were this article written primarily for beginners. 
this subject would have received first consideration. On the 
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other hand a very large number of dairy farmers are able to 
maintain their herds by the introduction of home-bred stock 
and rarely purchase heifers or cows. Where such a course is 
possible it is in the writer’s opinion the best method of main- 
taining a herd because of the possibility of improvement in milk 
yield and breed type from year to year, but this improvement 
will only be gained if great care is given to the choice of a 
stock bull. In breeding herds, therefore, one of the chief prac- 
tical aims is the selection and purchase of a bull with a view 
to the breeding of heifers of greater milking capacity and of 
better type than their dams. 

In the selection of heifers and cows for the commencement 
or maintenance of a herd, attention should be directed chiefly 
to the age, type, breeding (including if possible the milk records 
of the parents), and place of origin. Many dairy farmers prefér 
always to purchase first-calf heifers and this course has much 
to recommend it, because heifers purchased at or soon after 
calving give an immediate return for their keep, are usually 
healthier than older cows, and, should they prove unsatisfactory 
as milkers, they can be disposed of at a price which shows 
little or no depreciation on their original cost. The quantity 
of milk produced by a herd of first-calf heifers is not equal to 
that produced by a herd of mature cows, but the greater risk 
of a considerable depreciation in the value of the latter usually 
turns the scale in favour of the younger animals. Where 
second-calf cows can be purchased from a healthy herd, they 
may be preferred to first-calf heifers because they will give 
larger yields, and the shape and size of the udder and position 
of the teats can be seen better. 

Milk recording has made great progress in recent years, but 
as yet records are not available in respect of the dams and 
grand dams of the great majority of heifers available for pur- 
chase, hence purchasers must depend on selection by external 
characteristics—conformity to breed type, size, constitution and 
healthiness, and potential milking capacity as denoted by udder 
and milk vein development. In this connection it is interesting 
to note that one of the American Agricultural Experiment 
Stations has recently published the results of a comprehensive 
study of the relative importance of the different milk yield 
‘indicators ’’ in the Jersey breed. The degree of correlation 
between the actual yield, as shown by lactation records, and 
(he conformation of different parts of the body as measured 
by the marks awarded on a score card basis, was found to be 
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surprisingly wide; the most reliable indicators were found to 
be: (1) the milk veins, which should be large, tortuous, and 
elastic; (2) the hindquarters of the udder, which should be well 
rounded and well out and up behind; (3) the udder, which 
should be of large size and not fleshy; and (4) the body, which 
should be wedge-shaped with deep large paunch, legs propor- 
tionate to size and of fine quality. The same investigators, 
however, point out that the actual yield of milk as found in a 
seven-day period a few weeks after calving is twice as accurate 
an indication of the cow’s ability to produce milk as any external 
features or ‘* points ’’ of the animal. 

It is highly probable that these conclusions are also largely 
applicable to other breeds, and the value of milk records in 
the sale and purchase of dairy cattle is thus confirmed from 
another point of view. The purchaser of dairy stock is therefore 
less likely to be disappointed in his purchases if he selects 
stock privately from milk-recorded herds or from complete dis- 
persal sales of such herds. He must, however, study the pub- 
lished records closely, remembering that information as to the 
milk yields, number of days in milk, and dates of calving for 
two or three successive years are a much more reliable basis for 
judgment than the yield for one year or lactation period only. 

To the owner of an established dairy herd, the selection of 
a young bull is one of the most important practical points. The 
only true means of improvement of a herd is by breeding, and 
the test of improvement is that the home-bred heifers should 
be better animals and better milkers than their dams; the chief 
agent in this improvement must therefore be the bull. If-we 
assume that the dairy farmer on the look out for a young bull 
can be relied on to make a good selection on the basis of ex- 
ternal appearance according to the points of the favoured breed, 
there are at least two other points which should be studied. The 
first is the dairy characteristics of the bull’s dam and, if 
possible, his grand dams; these cows should be of good breed 
type, healthy. and with well-developed shapely udders and 
teats. The second point is the milk records of the dam and 
grand dams; these should be studied in detail as specified above 
in regard to the records of cows, remembering that an average 
of, say, 9,000 Ib. over three successive years is a more valuable 
indication of constitution and milking properties than a one 
year’s yield of 11,000 lb. to 12,000 Ib. A third point which 
should be studied in some instances is the percentage of fat 


in the milk of the dam and grand dams. On this point there 
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will most probably be little or no information obtainable, but 
nevertheless there are good reason why intending purchasers 
should persist in asking questions on this point. It is well 
known that as a rule (though fortunately there are occasional 
exceptions), heavy milking cows yield milk of less than average 
quality, hence the continued selection of bulls on the basis of 
milk yield only will tend to lower the average quality 
of the milk produced by the herd and increase the risk 
of trouble with the local authorities responsible for the adminis- 
tration of the Food and Drugs Acts. To many dairy farmers 
the main object is to get an increased yield from their herd, 
and if the use of a bull, the son of a heavy-yielding dam whose 
milk averaged only 8 per cent. of fat, would ensure an 
inerease of 100 to 200 gallons per cow, they would take the 
bull and risk any trouble in respect of quality. There are, 
however, many others who have already high herd averages, 
and in such cases the quality of the milk should receive atten- 
tion; buyers of milk are likely to have an increasingly wide 
field of producers to select from, and discrimination may be 
exercised to the disadvantage of those whose milk is trouble- 
some in respect of quality. 

Management of the Dairy Herd.—A dairy herd is kept for 
the purpose of producing milk, hence the management should 
include all those details which experience and research have 
shown to be advantageous and economical. Milk recording has 
proved its value in hundreds of cases as a means of improving 
the average yield and thus giving a larger sale of milk from 
the-same number of cows with the same expenditure on labour 
and other overhead charges. Butter-fat testing in herds where 
the milk is made into butter or cheese has also shown how the 
output from the herd can be increased, and where young bulls 
are sold for stock purposes, information as to the fat percentage 
in the milk of the dam may enable a higher price to be obtained. 
Service and calving records should be carefully kept to enable 
cows to be dried off in preparation for the following lactation 
period, and times of service should be regulated so that cows 
will calve at the time when the maximum production of milk 
is most desirable or when it is most profitable. 

All cows should be marked by tattooing or some other method 
so that they can be identified, and all calves reared for stock 
purposes should be similarly marked and a record kept of the 
tattoo number or markings so that they may be identified and 
their ancestry traced when necessary. Failure to mark calves 
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so that they can be identified later has caused numerous herd 
owners to lose many years in the grading-up of stock for regis- 
tration in the Breed Herd Book. Milk Recording Societies, 
operating under the regulations of the Ministry of Agriculture, 
now undertake the tattooing of calves and keep the necessary 
records, and membership of one of these societies affords the 
easiest and most reliable means whereby records of milk yields, 
butter fat percentages, calving and service dates and the tattoo 
numbers of cows and young stock can be obtained. The cost 
of membership is not great and, though the farmer must at 
present consider carefully every item of expenditure, the money 
spent on milk recording and calf marking should be looked on 
as a good investment, for there is no doubt that in the course 
gf time it will return a highly satisfactory rate of interest. 

Another important aspect of herd management is the main- 
tenance of a thoroughly healthy dairy herd—free from contagious 
abortion and tuberculosis, and with the minimum of udder 
troubles. Probably the most effective precaution which can be 
taken to prevent outbreaks of contagious abortion is to rear 
sufficient young stock to maintain the herd, thus making pur- 
chase of female stock unnecessary and to keep a bull for the 
herd. The same procedure is also very desirable when a 
tubercle-free herd has been obtained through the application of 
the tuberculin tests and elimination of reacting animals. In 
spite of the criticism still occasionally directed against the 
tuberculin tests there is a steady increase in the number of 
practical dairy farmers who are convinced that the application 
of the tests and action according to the results obtained is well 
worth while, because in addition to freedom from tuberculosis, 
herds of non-reacting animals are healthier in every other 
respect. With regard to udder troubles the chief precautions 
are close observation, immediate treatment of every affected 
quarter according to the nature of the trouble, isolation of the 
cow when necessary and particular attention to cleanliness in 
housing and milking. — 

In all matters affecting the health of a herd the advice and 
assistance of a veterinary surgeon should be sought without 
hesitation, and there can be no doubt that the circumstances 
are most favourable to successful treatment in herds of home- 
bred stock (where the life history of each animal is known), 
housed, fed, watered and milked under cleanly conditions. 

Organisation of Labour.—On many farms the wages bill is 
the largest single item in the annual expenditure. The first 
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essential is to get one or more good men who understand the 
work of herd management and of land cultivation, and who are 
not afraid of responsibility. A good herdsman or head cowman 
is well worth good wages; if his duties and responsibilities be 
considered in detail it is at once realised that no expenditure 
by the owner of time and money in the selection and breeding 
or purchase of valuable dairy stock, or in the provision of model 
equipment can ensure success without the wholehearted co- 
operation of the men who feed, milk and attend to cows at 
calving time, deal with cases of udder trouble and the numerous 
other small but nevertheless important items in the management 
of a dairy herd. 

The only school from which such men can be obtained is that 
of experience, and although occasionally it may be imperative 
to make a change in order to get a more reliable staff, as a 
rule the problem before each farmer is to consider what steps 
he can take to arouse a greater and more intelligent interest 
in their work on the part of the men he already employs. 

Assuming that the farmer himself is keenly interested in 
the welfare of his herd and in all details of herd management, 
there are a variety of ways in which the interest of the men 
may be developed. The bonus system may be introduced in 
some suitable form and additional payments made on the basis 
of the number of calves born, or the number of cows attaining 
yields of 10,000 lb. of milk per anum or lactation period, or on 
the total output of milk. There are objections, however, to 
siving a bonus in connection with the usual duties of the cowmen 
or milkers. A good man should not and does not require special 
payment as an inducement to give a calving cow special atten- 


tion. and where bonuses have been paid on a milk yield basis, 


instances have been known of the records having been inflated. 
At the same time the bonus system may be most helpful in 
some instances, for example, in the production of graded milk, 
where the amount of the bonus can be made dependent on the 


bacterial count. Success in clean milk production depends 


primarily on the manner in which the routine work of washing 
and sterilising utensils, cleaning cows and milking is carried 
out, and as the degree of efficiency in this work is determined 
by the bacteriological content of the milk. a bonus payable on 
such a basis is only paid when there is independent evidence 
that a high standard of work has been attained. 

The introduction and development of milk recording has done 
much. to improve herd management and to make the twice daily 
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task of milking more interesting. The daily or weekly weighing 
of the milk institutes a measure of progress and a basis of com- 
parison which was previously lacking, and on many occasions 
the writer, when doing milk recording work has been struck with 
the interest shown by the milkers in the yields of different 
cows. Any suggestion which might mean an addition to the 
number of milk recording forms issued under the Ministry of 
Agriculture’s scheme can only be made with great reluctance, 
but nevertheless a card, which should be kept in the cowshed, 
so ruled as to show the amount given each week and the total 
to date for each cow in the herd would be a handy record for 
the owner and would be greatly appreciated by the men. In 
many cases the milker knows the highest daily yields of the 
cows he milks, but is never informed of the total yield in a 
year or lactation period. 

In respect of feeding much can be done by the farmer in 
selecting the kinds and quantities of foods which will give a 
suitably balanced ration, and in a system of feeding in relation 
to milk yield, but the giving of the allowances of concentrates, 
ete., at each meal, must be left to the cowman, and in the 
case of heavy milking cows there are times when it is most 
important to have a man who knows when to depart from the 
usual system; in other words, the man who actually feeds the 
cows has as much need for knowledge of the composition and 
effects of the different foods as the man who grows or buys 
them. Much can be done towards supplying this knowledge by 
distributing the Ministry’s leaflets and Agricultural College 
bulletins on foods and feeding, but attendance at a lecture or 
course of lectures is much to be preferred. On several occasions 
when arranging the time of a lecture on the feeding of dairy 
cows, the writer has been asked to agree to an hour which would 
permit of the attendance of cowmen as well as farmers, and such 
meetings have invariably been well attended and followed by 
acute and interesting discussions. There is room for a wide 
development of this principle. The great majority of herdsmen 
and milkers are truly interested in their work, and a more 
extensive co-operation between the farmer and the County Agri- 
cultural Education Authorities with a view to providing short 
courses of instruction in dairying districts on such subjects as 
rationing of dairy cows. secretion of milk and milking, cleaner 
milk production and first-aid treatment in common diseases, 
particularly of the udder, will be very much appreciated and 
eannot fail to give the men a more intelligent understanding 
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of their work and ensure better management of the dairy herd. 

Management in Relation to Sale-——Milk.—The chief pro- 
duct which the dairy farmer has for sale is milk, and the 
method of sale is to a great extent governed by the position of 
the farm in relation to a market. Where the farm is situated 
close to a large centre of population there are two alternatives : 
(a) to sell by retail direct to the consumer; (b) to sell wholesale 
to a retailer. Where the former method is adopted the farmer 
gets a higher price because he undertakes the work of distribu- 
tion as well as that of production, and should get a profit on 
both branches. On the other hand the distribution of milk 
direct to the consumer’s house requires great attention to detail, 
and may well be quite as worrying as the management of a 
herd of dairy cows. Provided that the farm is in a suitable 
position for the development of a retail business, it may well 
be that the deciding factor is the temperament of the farmer 
himself. To many it is sufficient to undertake the production 
side of the industry, and be content with the producer’s profit ; 
to others, including those in whom the business instinct is 
more highly developed, the probable extra profit is a deciding 
factor, and they undertake the labour and worry of the distri- 
buting side of the business in order to obtain this extra return. 

Where the farmer is also the retailer he should make a study 
of the practical details of this business, including the organisa- 
tion of delivery rounds to save as much labour as possible, the 
handling of milk to ensure uniform quality, the best mode of 
delivery—whether from a churn or by can or bottle—and the 
washing and sterilisation of all utensils to avoid the delivery of 
milk which will sour quickly. In addition he must master 
the art of maintaining good relations with his customers, and 
be ever on the look-out for new ones. If the supervision of these 
details cannot be undertaken by the farmer himself, he must 
employ an efficient manager who will be able to hold his own 
in competition with the man who is a retailer only and who is 
therefore able. to devote his whole time to this work. 

Generally, however, the dairy farmer is not a retailer of 
his own produce ; he sells his milk wholesale, because the distance 
of his farm from a market leaves him no other practical alterna- 
tive, or he makes it into cheese or butter on the farm. The price 
he receives is of paramount importance, but he has also responsi- 
bilities in the milking of the cows and handling of the milk, and 
the manner in which this work is done has a direct bearing on 
the trade value of the milk itself. No one will contend that milk 
which goes sour within twelve to twenty-four hours is worth 
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as much either to the distributor or the consumer as milk which 
will keep sweet for forty-eight hours or more, and it is therefore 
the business of the farmer to take all practicable precautions to 
produce a wholesome and good-keeping milk. The distributor 
and the householder must share the responsibility for the con- 
dition of milk up to the time it is used, but undoubtedly the 
farmer must take the first steps, which consist in seeing that the 
cows are cleaned before milking, that the utensils through which 
the milk passes are clean and sterile, that the milking is done 
in a cleanly manner, and that the milk is immediately cooled to 
as low a temperature as possible and kept cool and protected from 
heat and dust before, and, if delivered by the farmer, during 
conveyance from the farm. Much study has been devoted to the 
handling of milk on the farm in recent years,* with a view to 
discovering the simplest and most effective methods, and the 
latest information is easily obtainable on application to the 
agricultural educational authorities in each county, or the nearest 
agricultural school or college. 

With regard to price, often there is little that the individual 
farmer can do to obtain a higher figure. The distribution of milk 
covers such a large series of operations from the farm to the 
consumer, and the quantity to be dealt with is so immense and 
vet so fluctuating, that large wholesale or retail organisations 
have grown up to undertake this phase of the business, and as 
these firms have also to deal with the seasonal surplus milk they 
are in a very strong position when negotiating on prices with a 
single farmer. The only way in which the farmer can hold 
his own is by co-operating with other farmers who also have 
milk to sell, and much has been done in this direction by the 
National Farmers’ Union. The scheme of prices and quantities 
agreed on by the Committee composed of representatives of this 
Union and of all the distributors’ organisations has proved quite 
workable and has helped greatly to stabilise the industry during 
the last two years. 

Farmers must always remember, however, that the distribu- 
tive or manufacturing sections of the industry will not purchase 
more milk than they can dispose of at a profit, taking one year 
with another, and that the fixing of a price by agreement for 
the country as a whole, with modifications according to areas, 
does not necessarily mean that there is a market for every 
individual farmer’s milk. Milk production is undoubtedly 
increasing throughout the country: the purchase and use of milk 
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by the public must also increase, otherwise many producers may 
find that milk of the cleanliness and keeping quality which they 
produce cannot find a profitable market. It would appear there- 
fore that it should be part of the practical farmer’s policy to 
do all he can to increase the consumption and use of milk, and 
to take great care that the milk he himself produces is such that 
the purchaser will wish to drink and use more of it. 

There is also the possibility of producing a higher grade milk 
which will command a higher price. Since 1915 licences to 
describe milk by special designations have been obtainable from 
the Ministry of Food, and later from the Ministry of Health, 
and the possessors of these licences have as a rule obtained a 
higher price for their milk. The question at once arises, ‘‘ Is 
the increase in price sufficient to meet the increase in the cost 
of production involved in complying with the regulations under 
which such licences are granted? ’’ In many instances the 
answer is undoubtedly—Yes. There is also an increasing amount 
of evidence that where, in order to obtain a Grade A (Tuberculin 
Tested) Ligence, or a Certified Licence, an owner has eliminated 
all cows and heifers in milk which react to the tuberculin tests, 
the standard of health is definitely raised in the herd as a whole 
and losses are materially lessened. 

Cheese and Butter.—Where the milk is made into cheese on 
the farm, the sale of the cheese is in the hands of the farmer. 
The price obtainable for English hard-pressed cheese is, however, 
influenced by the price of imported cheese, and where the 
home-made product is of second-class or inferior quality it is 
increasingly subject to very keen competition. The choicest 
qualities of the well-known English varieties have always com- 
manded good prices, and will continue to do so; it appears 
obvious, therefore, that the farmer who makes cheese should do 
all he can to maintain and improve the quality of his product and 
also join with others interested in this branch of the industry 
in making known to the public the merits of English cheese, so 
as to increase the demand. It must, however, be recognised 
that advertisement will do more harm than good, unless the 
high quality and uniformity of the product can be assured. 

In respect of butter, it is estimated that 82 per cent. of the 
milk produced in Great Britainis used for butter- making, but there 
is no doubt that in many districts this course is followed in order 
that the separated milk may be available for the raising of stock, 
rather than for the direct returns received from the sale of the 
butter. Numerous private dairies make butter of the highest 
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quality which is disposed of at a satisfactory price, but farm butter 
as a whole is so varied in colour, flavour and keeping qualities 
that it cannot have more than a local market. Where the 
quantity of milk to be made into butter is sufficient to provide 
a regular supply winter and summer, and no other outlet for the 
milk is available, then every effort should be made to produce 
butter of the best quality and to find a market amongst those 
who are prepared to pay an adequate price for a first-class home 
product. 

Surplus Stock.—Little can be written which will help farmers 
in the sale of animals which are depreciating in value, and there 
are usually a few such in every dairy herd. On many farms 
where a breeding dairy herd is kept, however, it may well be 
worth while to rear a large proportion of the heifer calves, 
partly in order to have a larger number to select from for 
maintaining the herd and partly because there is usually a 
good demand for dairy heifers, either when fit for service or 
down calving. Surplus stock of this sort may be a valuable source 
of income, and if the milk records of the dam and sire’s dam 
are good enough to be published, then the market price of good 
animals is further enhanced. There is also a steady demand 
for in-calf heifers and young cows which have passed the tuber- 
culin test, and when animals of the right type and breeding 
are to be sold, their market value will be increased if they are 
offered for sale with certificates that they have passed the 
tuberculin tests required by the Ministry of Health for entry into 
Grade A (Tuberculin Tested) and Certified Herds. 

Conclusion.—The chief practical aim of the dairy farmer 
was defined at the commencement of this article as the obtaining 
of the largest average net profit over a period of years. It was 
pointed out that this end can only be attained by good-all-round 
management in respect of purchases and sales, in utilisation of the 
land and other raw materials for production, and in the organisa- 
tion of labour. Many points in such management have been 
discussed in detail above. It is now only necessary to emphasise 
that this does not mean a conservative stay-at-home policy. 
Interest, enthusiasm and personal attention to principles and 
occasionally some details-on the part of the farmer himself are 
essential to good management, but it is also desirable that the 
farmer should take a judicious share in the farming activities 
of his district and in the work of the local Agricultural Society 
and the County Milk Recording Society; he should also visit 
experimental farms and well-managed farms in other districts 
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to see the methods which have brought success or failure there. 
In times like the present old methods must be reconsidered, 
new methods and suggestions studied and perhaps given a trial, 
and an open and inquiring mind must be joined with a determina- 
tion to succeed. 


% % * * al * 


THE CO-OPERATIVE MARKETING OF 
FARM PRODUCE. 


A CONFERENCE on Agricultural Co-operation in the Empire, 
convened by the Horace Plunkett Foundation, was held at 
the British Empire Exhibition from 28th—81st July. The 
subject of the co-operative marketing of agricultural produce 
was discussed on 29th July, when a speech was made by the 
Hon. Charles A. Dunning, Prime Minister of Saskatchewan, 
of which the following is a slightly abridged report:— 

I believe I am this morning to address myself to the subject 
of The Co-operative Marketing of Farm Produce, with 
particular reference to what is being done in Canada, and 
especially in Saskatchewan, the province from which T come. 
If, therefore, I appear to talk very much of Canada and 
Saskatchewan I trust the impression will not be conveyed that 
we think we are perfect along these lines in that part of the 
world. That is not the case, in fact one of the main objects 
of this Conference so far as I am concerned is to learn from 
others in different parts of the Empire what they are doing 
in connection with co- -operative marketing of agricultural pro- 
duce, in order that we may, if possible, Fatera: our methods 
in Waster Canada. 

In Canada Government assistance in co-operative marketing 
was primarily directed along legislative lines: the various pro- 
vinces have from time to time enacted legislation facilitating 
the formation of co-operative organisations of farm protteeys 
for marketing in some cases specific products; in other cases 
generally. I think I may say that every province in Canada 
has legislation facilitating co-operative organisation for market- 
ing purposes among farmers. 

The outstanding features of such legislation are, first, cheap, 
easy Incorporation; second, standardisation of meihbdes and 
third, the, ensuring that the organisation when created shall 
remain co-operative in spirit, and not become an ordinary 
capitalistic corporation dominated by a majority financial 
interest. In these organisations the man, the producer, counts 
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rather than the investment of the producer in the capital of 
the organisation. I think I may say that this is characteristic 
of the forms of co-operative organisation in all of the various 
provinces of Canada. 

Another form of State assistance that is present in some of 
the provinces of Canada, and to a very great extent at times 
in Saskatchewan, is assistance by way of State management. 
I know State management of co-operative marketing does not 
sound very good at first blush, but the manner in which it 
has been conducted up to the present time has been markedly 
successful in placing upon their feet co-operative organisations 
for the marketing of specific farm products, whereas in all 
probability if they had been left to tread the thorny road of 
ordinary experience themselves, the organisations would never 
have lived through it. 

Té is characteristic of the co-operative movement wherever 
we find it that the first class of individual in connection with 
it is what I might term the co-operative evangelist, the 
enthusiast who is imbued with the idea, who sees fully the 
possibilities and who can arouse his fellows to organise. 
Usually, however, the evangelist is not the type of man to 
look after the practical business of co-operation once the 
organisation is established, and our difficulty is that we do not 
throw up enough men who have that capability of evolving 
from the evangelist, from the enthusiast, into the practical 
man of everyday business who is absolutely necessary for the 
successful management of any business whether co-operative 
or otherwise. 

The principle in Saskatchewan with regard to State manage- 
ment is this—we have in the Department of Agriculture a branch — 
known as the Co-operation and Markets Branch. Its object 
is to respond to appeals from one district or another for infor- 
mation respecting co-operative marketing possibilities in con- 
nection with any product of the farm. I do not mean to imply 
that the State is endeavouring to force co-operative organisa- 
tion upon the farmers, or that the State is a co-operative 
propagandist, but rather that in the Department of Agriculture 
is an organisation which can give expert advice to any group 
of farmers who are imbued with the desire of co-operatively 
marketing any product. The work has been very successful, 
but the problem speedily arose, especially in connection with 
what I call the subsidiary products of the farm, that the pro- 
ducts were not of themselves of sufficient importance in the 
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general scheme of things to warrant an organisation being 
created to handle them especially. For this reason the method 
was evolved that the Co-operation and Markets Branch of the 
Department of Agriculture would undertake to market that 
particular product for these farmers co-operating for the pur- 
pose, not as a permanent undertaking, but on the distinct 
understanding that as soon as the product assumed a sufficient 
importance in the eyes of those producing it and was produced 
in sufficient volume to allow it to be done, a co-operative 
organisation entirely composed of the farmer-producers should 
undertake the work of marketing at first done by the Branch 
of the Department of Agriculture. Of course this evolution is 
not always easy. Whenever a branch of the public service 
undertakes this kind of business, the tendency of the civil 
servant is to desire to improve the reputation of his Depart- 
ment, and it is difficult to wean the institution away from the 
Department on that account. Another reason lies in the fact 
that itis human nature apparently to lean upon the Govern- 
ment as long as the Government will let you lean upon them. 
By starting right in connection with two products which have 
since assumed very great importance in our agricultural pro- 
duction those difficulties have been overcome. 

Wool in Saskatchewan was a subsidiary product some years 
ago, not considered as of any great importance in the general 
scheme of things. The Co-operation and Markets Branch com- 
menced marketing wool co-operatively for farmers, gradually 
wool production increased, gradually the benefits of co-opera- 
tion with respect to the marketing of it became known, and 
now for some three or four years the wool of Saskatchewan 
is marketed through the Canadian Wool Growers Co-operative 
Association. Just as soon as the commodity reached a stage 
where it was good business to establish a co-operative managed 
by the farmers themselves who owned the wool to handle that 
commodity, that was done and it has gone forward from 
success to success. ‘The same is true with respect to the dairy 
business in the province; before the province was formed, 
when it was a part of the North-West Territory, the Federal 
Government established co-operative creameries managed by 
the dairy branch of the Federal Department of Agriculture. 
When the province was formed the Provincial Government 
had to take over the baby. It was not a desirable thing 
apparently from the point of view of the relationship of the 
State to co-operation, but the industry was in the developing 
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stage—dairying was not then of great importance to the 
farmer, he was in it one year and out of it the next, he could 
not be persuaded to pay the business attention to dairying that 
he paid to his ‘‘ money crop.’’ The Government carried on 
the agreements for a number of years, and gradually by a 
process of education through the Dairy Branch of the Depart- 
ment, dairy production grew and about seven years ago the 
dairy farmers, said, ‘‘ Now, we think we are ready to under- 
take the management of this enterprise ourselves ’’; and so 
the Saskatchewan Co-operative Creameries, Ltd., was formed 
(I will speak of the matter of financing a little later in another 
connection), and the farmers who produce the cream and who 
are the shareholders in the Saskatchewan Co-operative 
Creameries, manage their own business. They operate some 
28 creameries and factories and have a very large business, 
also the dairy production of the province has increased enor- 
mously. There is another instance of co-operation in market- 
ing a product being fostered in its infancy by a State Depart- 
ment, and later, on its attaining a stature sufficient to enable 
it to do so, being placed under the control of the producers 
themselves. 

I do not know whether that experience is of any value 
to those from other parts of the Empire, but I may say that 
our experience leads us to the conclusion that we are prepared 
in Saskatchewan to continue the policy indefinitely. We are 
doing it now with potatoes. I do not know how long it will 
take before potatoes can be marketed co-operatively by an 
organisation of the farmers interested in growing potatoes, 
but I do know that judging by our previous experience it is 
the right line to take so far as our people are concerned. 

Now, when I speak of State management I do not mean 
that the State is pap-feeding the industry by going into it. 
Every dollar of cost in connection with the State management 
of the co-operative marketing of a commodity in Saskatchewan 
is charged against the commodity; the producer must stand 
on his own feet in relation to the enterprise while the State 
is managing it in exactly the same way as he later must when 
he is handling it by a co-operative enterprise. 

State Financial Assistance.—Now I come to State 
financial assistance, again a very delicate subject, because 
of that tendency of human nature to which I referred 
a little while ago. Personally, I know of nothing 
so deadening to co-operative effort as to have a fund 
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under the control of someone else from which you can draw to 
cover up and pay for the mistakes which you have made. 
I know of nothing so deadening to the up-building of co-opera- 
tive organisations as the ability to get money from someone 
other than the co-operators, and it has been the ruin of many 
co-operative organisations. In connection with the creation of 
an organisation which requires to own and operate extensive 
facilities, the matter of providing capital for that purpose 
has always been a great problem to co-operators, because of 
the principle to which I referred a few moments ago, that the 
man counts and not his investment. 

Co-operative Grain Selling.—In the early days in Western 
Canada we suffered a very great deal from what we called the 
grain monopoly. It was rather easy under the conditions 
prevailing there for a monopoly to be created; grain was 
handled in bulk through warehouses located only at the sidings 
of the railway companies, and naturally the organisation own- 
ing the facilities had a monopolistic opportunity which in 
those days at any rate was used to the fullest extent. Com- 
bination was easy to arrange because of the ownership of the 
warehouses, and naturally there were price agreements, grade 
agreements and all kinds of abuses. The farmers’ organisa- 
tions, especially the Saskatchewan Grain Growers Association, 
agitated with regard to this state of affairs, and it was decided 
to attempt to deal with the matter in Saskatchewan co-opera- 
tively on the general principle that if the farmers themselves 
owned the facilities, they would then dictate the manner in 
which their produce would be handled. 

As a result the Saskatchewan Co-operative Elevator Com- 
pany was formed for the purpose of dealing in grain. I was 
closely associated with the company from its inception, was 
in fact its first General Manager, and so I can speak with 
some confidence with regard to most of the important matters 
of principle connected with the organisation. TFfirst it was 
based upon central management with local advice with respect 
to local conditions. Hach Local had a separate organisation 
for the purpose of representation at the annual meeting of the 
company. Hach shareholder had one vote and no shareholder 
could hold more than 20 shares of a par value of 50 dollars, 
that is 1,000 dollars or £200 in English money, of the stock 
of the company. Each Local elected one of their number to 
represent them at the annual meeting, thus the number of 
delegates voting upon the matters at an annual meeting corre- 
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sponded with the number of locals of the company in exist- | 
ence. The transportation expenses and living allowance of 
the delegates to the annual meeting while away from home 
were paid by the company as a part of the cost of running the 
organisation, thus ensuring a full and interested attendance 
on the part of the representatives of the shareholders from all 
points in the province. At each annual meeting three directors 
are elected, to serve for three years, the full board thus con- 
sisting of nine directors. 

The business of the company is to build elevators, operate 
them and generally engage in the business of grain marketing. 
Now, where does the Government come in? Elevators cost 
a great deal of money, and it was decided, after careful investi- 
gation, that provided the farmers in a locality subscribed 
sufficient of the capital stock of the company to cover the 
cost of the facilities which they required at their local point, 
and paid up in cash 15 per cent. of their subscriptions, the 
province should advance to the company the remaining 85 per 
cent. of the cost of erecting those facilities, taking as security 
a mortgage on the facilities themselves, and also a mortgage 
on the uncalled capital stock of the company. The relation- 
ship of the State to the institution, therefore, was that of 
first mortgagee on the facilities and first mortgagee on the 
uncalled capital liability of the individual shareholder.. The 
repayment to the State was arranged on an amortised basis 
over 20 years with the understanding that the State would 
loan the money to the institution at a rate of interest not to 
exceed the cost of the money itself to the State, but the money 
has never been lent at a rate below the cost to the State, the 
idea being that there should be no contribution from the 
general taxpayer for the scheme, but rather that the credit of 
the province should be placed behind it, because of its vital 
importance to the welfare of all the people. 

Well, that was done, and I will give some particulars of 
what has resulted. The shareholders now number 25,000. 
They have 425 country elevators, that means 425 local organi- 
sations of farmers, each of them grouped around the particular 
facility for handling their grain in which they are interested. 
The storage capacity of their country storage houses is 12 
million bushels. In addition, as time went on, it was found 
necessary for the institution to own terminal elevators at the 
ports, to own appliances capable of treating damaged grain— 
hospital elevators, and they have at the present time over 
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6} million bushels of capacity in terminal and hospital storage. 
In addition, last year they leased from the Canadian National 
Railway system owned by the Government of Canada, a large 
terminal elevator, I think the largest in Canada, of 7% million 
bushels capacity; so that they have at the head of the Lakes 
to-day 15,175,000 bushels of capacity for storing their grain, 
and out of a total capacity at the port of around 60 million 
bushels, 15 million bushels, or one quarter, is owned by the 
organised farmers, and operated by them. 

You may ask about dividends, you want to know of course 
if the concern has been really co-operative. Well, in that 
regard, legislatively it may be, but as a fact the necessity 
of meeting the payments due to the Government from year 
to year, making provision for them, and making provision 
for the further extension of facilities at the ports, has prevented 
the payment of dividends. I want to show, however, that the 
industry as a whole is better off by reason of having the 
dividends kept in a lump and used to further the benefits of 
the institution by the creation of more facilities, than they 
would have been if the dividends had been distributed from 
year to year. The right, however, exists in the legislation 
for the institution to distribute profits co-operatively if and 
when it desires to do so; it is absolutely free in that regard. 
Up to the present, however, the necessity of developing further 
facilities has prevented any dividend. I might give some few 
figures showing what advantage has been gained. 

The shareholders paid in 15 per cent. of the total subscribed 
capital of 4,422,000 dollars, about 700,000 dollars of actual 
cash, and the depreciated value of the assets of the institution 
is 6,647,000 dollars. Therefore, by the investment of their 
profits from time to time in further facilities and the repay- 
ment of indebtedness due to the Government, they have built 
up capital assets of 6,647,000 dollars from an initial cash 
investment of less than 700,000 dollars. The only creditor 
is the Government, and the amount unpaid, but not yet due, 
is about 2 million dollars. Since the inception of the institu- 
tion in 1911 it has handled 835,000,000 bushels of grain, and 
this present season over 50,000,000 bushels of the Saskat- 
chewan crop will pass through the co-operative system. 

What has been the effect upon the industry? Has it 
been good? That is the most difficult thing to prove, the 
benefits to the individual in dollars and cents of co-operative 
marketing; if a co-operative raises its price to the producer 
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because the market warrants it, the competitor does the same; 
that 1s natural, that is business, and then of course he says 
to the co-operator, ‘‘ Now, what good is this institution to 
you, I am paying the same price,’’ but of course it is difficult 
to find out what he would be paying if the co-operative were 
not there. In the early days of the Institution it was possible 
to demonstrate this on some occasions, because we had only a 
few elevators to start with, and we were able to compare the 
prices being paid by our competitors at the points at which 
we had elevators and the prices paid by them at other points 
where we had not elevators, so in the early days it was fully 
possible to demonstrate the actual gain to the farmer. As the 
system extended and became represented at most points in 
the province naturally traders saw to it that this weapon was 
taken out of our hands. If our price list in the province of 
Saskatchewan generally is at a certain figure, one can rely 
upon it that the others will not be very far away. However, 
the farmers generally seem to be able to understand that the 
co-operative really compels the private trader to pay fair 
prices. 

In regard to the relationship of the State, may I say this, 
that in 18 years the company has met religiously every dollar 
of its obligation to the province. A Government guarantee 
of credit was necessary in the earlier years, because of course 
the Government held all the security, there was no security 
to give to the bank except the commodity itself, and, of course, 
a margin was required. In those years a Ceres ouar- 
Anion ne given; for the last five years the concern has been 
able to get a larger credit than any grain concern in the 
Canadian grain business without one dollar of Government 
guarantee. 

Dairy Co-operation.—Naturally, the success of that plan in 
relation to grain led us to consider the application of the same 
general principle with respect to other commodities, so’ when 
the creameries were turned over from State management to 
the management of a co-operative concern, it was organised on 
the same general principle as the Saskatchewan Co-operative 
Hlevator Company. Thus, we have to-day the Saskatchewan 
Co-operative Creameries, Litd., operating on the same general 
principle. I cannot point to the same record of unbroken 
success in regard to the creameries, but I am more hopeful 
about them now. Whatever difficulties have occurred were 
difficulties connected largely with the deflation in values of 
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dairy products during the years immediately following the 
War. I suppose there are many here who have experience in 
handling dairy products at a time when the slump came—l do 
not know if there was a slump in this country, but we had an 
awful one. While the creameries have been passing through 
a difficult time there is every reason to hope that their success 
from this time onward will be, as it was during the few years 
following its inception, equal to the success shown by the 
grain institution in relation to its business. One must 
remember that it is much easier to interest the farmers in 
co-operation in grain marketing in Saskatchewan than it is to 
interest them in dairying co-operation. Grain is the money 
crop, dairying is just getting into its stride, but more and more 
every year farmers are interesting themselves in dairying, 
and there is, I feel sure, a bright future for the application 
of the co-operative principle to it. 

Co-operative Live Stock Markets.—Another form of State 
financial assistance which may not commend itself to you, 
but which I give for what it is worth, is in connection with 
co-operative stockyards. The producers of cattle for beef pur- 
poses complained bitterly for many years at the conditions 
prevailing in stockyards which did exist, and also of the very 
meagre stockyard provision which was made by the railway 
companies and those interested in the trade. The problem was 
a very real one, and finally an attempt was made to solve it 
by the formation of two co-operative organisations to control 
stockyards, one in the northern part of the province, and one 
in the south. Study of the subject showed very plainly that 
it was not possible, or at least was not likely, that co-operative 
stockyards could be profit-making institutions if they fulfilled 
the function of providing proper facilities with full liberty 
to farmers to use them. So it was decided in that case that 
if the farmers would themselves organise a co-operative stock- 
yard, put their money into it on the same general principle 
as the others, that the State would in that case, not make a 
loan because of the little prospect of its repayment, but would 
make an outright grant of one-third of the cost of providing 
the facilities, because of the peculiar nature of the business. 
Here I would like to point out that one cannot adopt any 
general principle which applies to one commodity and, ipso 
facto, it will apply to all. It will not. Each commodity 
requires to be studied separately. The farmer is always the 
same in his beautiful diversity, you have always the same 
human materials to deal with. I have no hesitation in stating 


1924.] Co-oprrative Markerina or Farm Propvce. 539 


that if we had made a loan to co-operative stockyards instead 
of a grant, no interest would ever have been paid on it, and 
the principal would never have been repaid, but the value of 
these co-operative stockyards to the stock industry cannot be 
over-estimated, because they provide a free market under the 
control of the producers themselves for the handling of their 
stock. 

Advantages and Disadvantages of State Financial Help.— 
I referred to the advantages and disadvantages of help being 
given by way of State management. Now I want to refer 
to the advantages and disadvantages as we see them of State 
financial help. There are no disadvantages so long as there 
is no trouble, but the moment trouble arises, as was the case 
with our co-operative creamery enterprise when it lost money, 
naturally, they all said, ‘‘ What is the Government going to 
do about it?’’ There is the disadvantage of Government 
assistance—unless your Government possesses a stiffer neck 
collectively than most politicians do it is possible for very 
great political pressure to be brought to bear for the State to 
assume part of the financial burden brought about by some- 
thing which the co-operative institution itself was wholly 
responsible for. I think the Co-operative Creameries share- 
holders in Saskatchewan will agree to-day that the refusal 
of the Government to hand out money to the institution, but 
just merely to stand by, was the best thing that could have 
happened to them at the time when they were facing such 
difficulties. J feel as certain to-day as I felt then that to have 
spoon-fed that institution during the crisis would have meant 
its death ultimately. 

Co-operative Wheat, Pool.—There is now in Western Canada 
a new development in co-operation about which you will hear 
probably a great deal in the near future, and in concluding my 
remarks, [ want to give you some information about it. In spite 
of all the progress that has been made in co-operative work the 
farmers have not been fully satisfied with the application of the 
principle because it rested upon the same general idea as the 
consumers’ co-operative organisation rests upon in this country; 
that is to say, in the control and sale of the product by the 
co-operative society and the return by the society to the 
individual of the market price of his product at the time of 
individual sale and also of dividends. ‘They have not been 
satisfied very largely because of the fundamental conditions pre- 
yvailing. I think you all agree that because of the position of 
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aericulture we are the last to feel the benefits, if benefits there 
be, of inflation and the first to feel the disasters of deflation. 
Consequently the price of everything we produce, and I think 
I can speak for the agriculturists of the whole world when I 
say this, has gone down practically to pre-war levels, and in some 
cases below, while the prices of everything of which we are con- 
sumers, including labour, remain: considerably above pre-war 
prices. Labour is organised to-day to get a living wage; capital 
is organised to secure a return upon the capital invested. The 
farmer is the one man in all creation who when he buys says, 
‘‘ What is the price? ’’ and when he sells asks exactly the 
same question. Other industries when they buy have something 
to say regarding the price, and certainly when they sell have a 
very great deal to say about it. Our farmers in Western Canada 
have become impressed with that, I might almost say obsessed 
with it, during the past few years, and they say briefly this: our 
present co-operative organisations do not change that situation, 
the only difference being that instead of the individual farmer 
soing to market and saying: What is the price? the society goes 
to market and says, What is the price? So the farmer has been 
saying, somehow we must change that. The farmer must in 
some manner in the sale of his products have the advantage of 
mass selling which is enjoyed by every other industry, and he 
must attain that advantage co-operatively. 

In Saskatchewan there are 100,000 sellers of wheat under our 
present system. Over in England here and in France I learn 
that the buyers of wheat for milling purposes are more and more 
setting together. I do not understand how it is possible for 
the world to imagine that the price of everything that is produced 
should go up, the price for a man’s labour, for his capital, but 
side by side with that condition you can establish the principle 
that the price of food shall not go up. I cannot for the life of 
me understand it. There is a powerful regulator against 
unreasonable combination by farmers, and what is that regulator? 
The vacant spaces of the world which can be brought under 
cultivation provided the venture is profitable. There is a safer 
regulator in the farming industry than there is in any other 
industry in the world; political regulation is required for industry 
generally; for labour, laws are required; but the natural 
economic law rules the farmer; if his industry becomes more 
profitable more men come into it, and there is a lot of land in 
the world which can be put under crop. Of course we have the 
same tendencies as other people. We will get as much as we 
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can for what we produce, power is no safer in our hands than 
it is in the hands of any others when it is a power which is 
almost monopolistic. But fortunately there is a check upon it 
which does not exist in connection with any other industry that 
I know of. So there has been evolved the pooling co-operative 
method of marketing wheat. To English co-operators it will 
sound drastic, and you will wonder why men would submit 
themselves to the harshness of the provisions. I will tell you 
the reason. You cannot go on year after year losing money on 
your farm and getting deeper into debt, there is only one end 
to that—your mortgagee will put you off. So half the farmers 
of Saskatchewan, more than half the farmers of Alberta and 
nearly half the farmers of Manitoba have banded themselves 
together in what is called the Co-operative Wheat Producers, 
Ltd., for the purpose of marketing their wheat: they are not 
touching any other grain just at present, just wheat. They bind 
themselves in an iron-clad contract to turn over to the pool 
every bushel of wheat they produce for sale for the next five 
years. There is nothing in the contract regarding what the 
pool will pay them for it; that cannot be determined. The pool 
composed of themselves merely agrees in the contract to make 
an initial payment when the wheat is delivered, to sell all the 
wheat of all the farmers to the best advantage, and then to 
return to those producing it pro rata any balance remaining on 
hand over and above the initial-payment. 

That briefly is the scheme. As to the merits of it only time 
can demonstrate. I am not disposed to criticise it, because it 
is a bona fide attempt to solve a very real problem through 
the medium of mass selling and averaging of the price returned. 
The relationship of the State to it is very slight indeed: one of 
the principles upon which it is based is that there shall be no 
politics about it. 

In Alberta the wheat pool has been operating for one year. 
In Saskatchewan it comes into operation this year, and in 
Manitoba also; so that this year for the first time more than 
one-half of the wheat produced in the three provinces of Western 
Canada will be controlled so far as the selling of it is concerned 
by an organisation of the producers themselves. 

Consumers here say: “‘ Will it put the price of bread up? ”’ 
Maybe it will, but nobody consulted the farmer when they put 
up the cost of everything that enters into the cost of wheat pro- 
duction. I do not know why it should be an axiom that the 
price of everything a farmer produces must be kept down while 
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the price of everything that everybody else produces must go up; 
I cannot understand why that should be an axiom in this old 
land and everywhere else. Everywhere I go they tell me, “* Oh, 
but that will increase the price of food.’’ Well, everybody who 
is eating that food which the farmer produces is getting more 
as the reward of his labour than he did get a few years ago, why 
should the farmer be the only man who is not to share in the 
general rise in the value of commodities. I do not know much of 
economics, but that strikes me as a most ridiculous proposition. 

I spoke of the State relationship to the new pooling organisa- 
tion in Saskatchewan. It passed over the province like a wave, 
the farmers joined it by the thousand, there are over 50,000 
of them tied up by an iron-clad contract for five years agreeing 
that to the extent to which they break that contract by marketing 
any of their grain elsewhere, they will forfeit 25 cents a bushel 
by way of liquidated damages; that is pretty stringent, but they 
mean it. In order to secure the necessary 50 per cent. of acre- 
age which the promoters of the pool believe to be necessary 
in order to guarantee the success of the scheme, it was found 
they would require funds to complete the organisation, and of 
course they came to the Government. I suppose that is one of 
the disadvantages of the head of the Government being a known 
co-operator. The Government considered the matter and decided 
that it would not be a sound principle to give this co-operative 
organisation any money, but we did decide also that when it 
was so near completion, the lack of a few thousand dollars could 
not in the general public interest be allowed to stand in the 
. way of the completion of the experiment, so a loan was made, 
I think about 30,000 dollars, to assist in completing the organisa- 
tion in order that the experiment might be carried out. The 
loan is a first charge upon the wheat handled by the pool when it 
starts to function; that is the only State assistance given by the 
province in connection with the new pooling method. I think 
it will work successfully, provided the farmers can throw up 
from among themselves the kind of brains that can handle it. 
Tt will be the biggest concern of its kind that has ever existed 
in the world, it will control more grain than ever has been 
controlled by a single organisation, and that organisation is 
altogether a producers’ organisation, returning no interest on 
capital and financing purely on the commodity itself. There will 
be no difficulty at all about it getting credit, because the initial 
payment is of course always below the present market value of 
the grain. We are looking forward to a considerable development 
along co-operative pooling lines. 
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Farmers are putting down a good deal of land to grass, and 
in connection therewith are confronted with various problems, 
of which fencing the areas is one of the most pressing. There 
is no doubt that wire fencing is the cheapest and most effective 
way of controlling stock on pasture land. 

Posts.—These are best made of wood; and of the various 
kinds of timber, larch is undoubtedly the cheapest and among 
the most durable. If larch thinnings can be obtained they make 
excellent posts and should be cut 5 ft. long and be of a minimum 
diameter at the small end of 8 in. Spanish chestnut poles are 
also thoroughly suitable and may often be purchased in 10 ft. 
or 15 ft. lengths at the price of 1d. or less per foot run, and - 
they may be cut up into suitable posts. Posts should not cost 
more than 6d. each. The two kinds of timber indicated may 
be used in their natural condition and will have a life of about 
ten years, depending on the class of soil and the quality of the 
timber. Other wood that is suitable is ash, sycamore, birch, 
Scots fir, and spruce, but these woods in their natural condition 
have a very short life and should be creosoted before being used. 
A simple creosote tank would be one about 5 ft. long, 2 ft. 
wide, and 8 ft. deep, and if the posts after being pointed are 
placed with their lower ends in this tank and kept in creosote 
for a fortnight their life is greatly increased. 

The posts should be placed at intervals of about 12 ft., if 
the ground is fairly level and if the fence runs straight, but on 
undulating ground and with a crooked fence the interspacing 
must be closer. The straining posts should be 7 ft. long and 
should go into the ground about 3} ft., with a diameter of 
about 6 in. at the small end. The success of the fence depends 
very largely on the way in which the straining posts are inserted, 
because if they are not thoroughly firm the wire soon becomes 
slack. 

Any straining post can be fixed immovably in a hole 4 ft. deep, 
and, in fact, if it is difficult to get the post deeper than 3} ft. 
this depth will prove sufficient provided a little extra care is 
siven to the details of fixing. 

Every straining post should have an ‘‘ anchor ’’ fixed near 
its base. This consists of a piece of sound wood about 3 ft. 
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long and 8 in. or so in thickness, which may be round or 
squared: on the whole it is better squared. With the 
saw a notch about 2 in. deep is cut within 38 in. of the base 
of the post, the piece of wood taken out being of such a width 
that the anchor fits exactly into the slot, so that when it is 
driven home it is firmly held. ‘To make all secure a long 
nail may be driven through the anchor to hold it immovably 
in position. It does not at all matter whether the anchor 
or cross piece projects equally on each side of the post or 
whether the whole of it projects from one side. ‘The hole 
in the ground to receive the post should be about 84 ft. long 
and 12 in. to 15 in. wide, according to the size of the post, 
but there is no need to throw out more soil than is sufficient 
to allow the post to be easily inserted. If the end of the fence 
comes close up against another fence running at right angles, 


or against a wall or building, the trench for the insertion of © 


the post should lie in the direction of the line of the fence, 
because only in this way can the terminal post be placed 
close to the pre-existing fence, building, or wall. If, on the 
other hand, the end of the fence is a gateway, the trench 
to receive the post had better be at right angles to the line 
of the fence; the anchor will then project equally on both sides 
of the post. 

Having dug the hole and ascertained that it is approximately 
of the right depth, the post with its anchor attached is carefully 
dropped into the hole, with its centre exactly in the line of 
the fence. This having been done, a few spadefuls of soil 
are thrown in and carefully rammed round the foot of the 
post and along the side of the anchor. In order to get the 
soil into all the corners and angles of the hole the rammer 
should not be more than 2} in. in diameter, and if the post 
so fills the hole that there is not more than 1 in. or 2 in. 
of clear space between the sides of the post and the sides 
of the hole, the rammer for use in packing that part of the 
hole should not be more than 1 in. in thickness, a piece of 
wooden rail 38 in. x 1 in. being useful for the purpose. 

Having satisfied oneself that the position of the post is right, 
more soil is filled into the hole, one man shovelline while 
another confines himself to packing and ramming, sufficient 
time being given for the latter to do his work thoroughly. The 
secure fixing of the post is very largely a matter of thorough 
packing of the soil, and if a few stones 2 in. to 3 in. in diameter 
are available they should occasionally be thrown on the soil 
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close to the post and be beaten in. After the filling of the 
trench has proceeded to the depth of about 1 ft. or so, it is 
necessary to see once more that the post is perfectly perpen- 
dicular, because later it is impossible to rectify a mistake of 
this kind. 


The trench having been filled and thoroughly rammed, 
the next thing to do is to fix the stay. If the post is a terminal 
one a single stay is, of course, all that is necessary. liven 
where the post is an angle one, that is to say, where the line 
of fence makes a right angle, more or less, at the post, some 
workmen, by way of economising, put in a single stay, so 
as to bisect the angle, but such a practice is not to be 
recommended, because the stay projects into the field and may 
possibly trip up stock. It is much better to insert two stays 
at an angle post, each of which will lie along the line of its 
respective fence. The stays must be sufficiently thick and 
strong to obviate any chance of bending when the pull of the 
fence is brought to bear upon them; but a stay 4 in. thick at 
the butt and 8 in. thick at the other end will suffice if it is of 
larch, oak, or Spanish chestnut. 


A notch 1 to 14 in. deep is cut with a chisel rather to one 
side of the median line of the post, and about 2 in. below 
the point where the top wire will come. This having been 
done, and the end of the stay having been prepared so as to 
fit accurately into the notch, the other end is put on the ground 
at approximately the spot where it will ultimately be fixed. 
A bevelled hole about 15 in. deep is now made in the ground 
with a spade, and it is a good plan to make an allowance 
for a big stone or rough block of wood, say 15 in. long and 
6 in. in section, to be placed transversely at the end of the 
stay, and about 6 in. below the surface of the ground. A 
little ‘‘humouring ’’ will be necessary in order to get the 
supporting block or stone into its proper position, but the 
oreat thing is to see that the position is rather too near than 
too far from the straining post, because if it is too near it is 
easy to dig out a little more soil and let the block go back 
a trifle; and, finally, by using the stay as a battering ram it 
can be beaten tight against the undisturbed back of soil, and 
the other end of the stay can be accurately let into the notch 
in the straining post. 


The intermediate posts are pointed and driven about 20 in. 
into the ground with an iron mell. 
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Wire.—For protection against horses and heavy cattle the 
wire must be stouter than for sheep and young horned stock. 
For the heaviest class of stock the top wire may be No. 4 gauge 
with five wires below of No. 6 gauge, which is quite sufficient. 
For lighter stock and sheep the top wire may be No. 6 gauge 
and the other wires of No. 8 gauge: for all practical purposes 
this makes an excellent fence. The interspacing of the wires 
should be about 10 in. between the top pair, then 8 in., 7 in. 
and 6 in. below. There is no doubt that solid galvanized wire 
is the best to use and costs at the present time about 18s. 6d. 
a cwt. Stretching of the wire may be done by any reliable 
machine, of which one of the best is the winch, called in 
Scotland a Monkey. 

The distance between the strainers will depend upon the 
ground, but it is not usually necessary to have these less than 
300 yds. apart, in fact one gets a tighter fence by wide inter- 
spacing than by having the terminals too close together. 

The complete outfit of fencing tools would consist of a mell, 
costing about 15s.; a borer, 4 ft. long, of malleable iron, 
weighing about 14 lb., the price of which is about 5s.; a 
‘’ Monkey,’’ which will cost about 20s.; and 2 conical mal- 
leable iron pins, 12 in. long, to drive into the post to hold the 
wire tight after it has been stretched, costing about 1s. each. 
A holder for knotting the wire is also convenient, the price 
of which is about 2s. These, with a claw hammer, a chisel, 
a file, and an auger for boring the holes, complete the equip- 
ment. At present prices the total cost per yard should not 
exceed 1s. 

While a wire fence is undoubtedly the cheapest and most 
effective form of fence, other kinds of fence, for instance, 
posts and rail may be used, but the cost of this is very much 
more than the wire fence. Sheep netting may be also 
employed for enclosing an area, but this is more expensive 
than wire and is much less effective. 


* * * * * * 


APPLE AND PEAR SCAB, 


EK. 8. Saumon and W. M. Warsz, B.Sc., 
South-Eastern Agricultural College, Wye. 

The Apple Scab Fungus (Venturia inaequalis).—In the 
Ministry’s leaflet No. 181, on Apple and Pear Scab, the 
statement occurs: “‘As it is from diseased shoots that the 
scab starts afresh each year, it is worth making a determined 
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effort to attack the fungus in this position and also to prevent 
it from infecting the wood in future seasons.’’ This statement 
accurately represented up to the present year our knowledge 
as to the manner in which, in this country, the fungus causing 
apple scab or black spot lives on through the winter to the 
succeeding summer. While it remains true that the scabbed 
young wood of certain varieties of apples,* which is shown 
in Fig. 1, is undoubtedly a prolific source of infection, we have 
now to record the existence in England of the true winter-stage 
of the apple scab fungus—a stage well known in most, if not 
all, of the apple-growing countries of the world, but hitherto 
unreported for this country. 

In February last, on visiting an orchard near Maidstone 
planted with Bramley’s Seedling and Newton Wonder trees, 
we observed numbers of the previous season’s leaves lying on 
the grass. That season (1923) the trees had been severely 
infested with scab, both on the leaves and fruit, and most 
of the leaves found in February showed evident spots where 
the scab had been present during the previous season. These 
leaves were brought into the laboratory and kept damp. After 
a week or so fruit bodies of a fungus were seen to be developing, 
and on the thirtieth day after being brought into the laboratory 
these were ripe and ejecting their winter-spores. 

The general appearance of the fungus at this stage is as 
follows: the apple leaves show, scattered over their whole 
surface (irrespective of the distribution of the scab spots formed 
in the previous season), minute dark brown or black pimple-like 
bodies (perithecia) which have broken through the skin of the 
leaf, often on both surfaces. These bodies are just visible to 
the naked eye and are best seen when the leaf is damp. A 
photograph of two fragments of a leaf (magnified six times) 
bearing numbers of these bodies, is reproduced in Fig. 2. 
With a pocket lens the minute projecting necks can often be 
distincuished. If a section of a dead apple leaf is cut and 
examined in water under the microscope, the structure of these 
spore-containing fruit-bodies can be observed (see Fig. 3). The 
fruit-body (perithecium) is flask-shaped, with a projecting neck, 
and is filled with a large number of little sacs (asci), each of 
which contains eight two-celled winter-spores (ascospores) 
(Figs. 4 and 5). As soon as the perithecium is mature and 


* Leaflet 131 may be profitably consulted by the fruit-grower on the 
subject of apple scab and its control. Full information is given on such 
important practical points as the most susceptible varieties, as regards fruit and 
young wood, as well as the best fungicides to use to control the disease. 
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obtains sufficient moisture, the winter-spores are ejected from 
the little sacs and forcibly expelled through the mouth of the 
perithecium into the air. The late Dr. R. Aderhold, a German 
mycologist, whose investigations* have thrown so much light 
on the life-histories of the apple and pear scab fungi, found that 
the apple scab fungus throws out its winter-spores into the air 
to a distance of 14 cm. (2in.). 

A search was then made in apple plantations in other parts 
of Kent, and dead apple leaves bearing ripe perithecia were 
found in abundance at Wye, and at Egerton, near Ashford. 
The fungus above described was recognised as that called 
Venturia inaequalis on the Continent and in America. Many 
workers abroad have carried out experiments which have proved 
it to be the winter-stage of the apple scab fungus, which in 
its summer stage (Fusicladium dendriticum) is the cause of 
the “‘ scab’’ or “‘ black spot ’’ of the apple and the sooty 
blotches on apple leaves. This winter-stage on dead apple leaves 
has not hitherto been found in English fruit plantations, nor 
been proved in this country to be connected with the apple scab 
disease.t The experiments described below establish definitely 
the connection between the two. 

In the first experiment, winter-spores were caught in dreps 
of water placed on slips of glass suspended over dead apple 
leaves bearing mature fruit-bodies (perithecia). The winter- 
spores germinated at once, and by the second day bore long 
germ-tubes. 

In one instance sporelings, after being occasionally deprived of 
moisture and then wetted again—a process which, as Dr. Ader- 
hold has noted, is favourable to the initial stages of develop- 
ment of this fungus—were provided with a few drops of apple- 
leaf extract. Growth continued, organs of anchorage (appres- 
soria) were developed and by the sixteenth day after germination 
there were produced the well-known summer-spores (conidia) 
of the apple scab fungus. 

In the other experiments, living apple leaves were inoculated 
with winter-spores obtained from dead apple leaves. In one 


*R. Aderhold; Die Fusicladien unserer Obstbiume (Landwirtsch. Jahrb,, 
XXV, 875 (1896).) 

+ In articles in the “ Gardeners’ Chronicle” (April and May, 1924) we have 
pointed out that as long ago as 1866 Cooke (in Journ. of Bot., IV, p. 248) 
described this fungus on dead apple-leaves as “ Sphaerella inaequalis,” and we 
have seen, in the Kew Herbarium, a specimen collected by him at Henlow, 
Beds., April, 1866. It was not known at that time that the fungus in question 
was connected with the apple scab fungus (Fusicladium dendriticum) and this 
old record of what has since been recognised as the winter-stage of the fungus 
has remained completely forgotten for 58 years. 
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case pot plants of French Paradise were used, kindly supplied 
tous by Mr. R. G. Hatton. Twenty-two leaves were inoculated, 
on 28th April, in the following manner :— 

Ripe fruit-bodies of the fungus were picked out with a needle 
from a dead apple leaf and allowed to discharge winter-spores 
into distilled water in a watch glass. Subsequently a little 
of this water (which contained many thousands of the spores 
which had been discharged) was drawn up in a fine glass tube 
and blown out again, with the spores, on to the upper surface 
of the apple leaf. All the leaves, including those inoculated, 
were kept moist from day to day by atomising them with water. 
Some of the inoculated leaves were kept for 15 days in glass 
chimneys with plugs of cotton wool at the outlet (for 10 days), 
while others were freely exposed to the air. On 6th May (8 days 
after inoculation) many of the leaves showed pale, translucent 
spots, and on 18th May (15 days after inoculation) 
characteristic dark spots of scab appeared, which on microscopic 
examination were found to be bearing an abundance of the 
summer-spores—the so-called Fusicladium stage. All the 
control. leaves remained quite free from scab. 

The total number of apple leaves inoculated in our experi- 
ments was 22 and the number which became infected was 18, 
v.e., 59 per cent. In Dr. Aderhold’s experiments the per- 
centage of successful infections was about 88. A similar success- 
ful experiment was carried out on the leaves of a commercial 
variety of apple in the open. 

We have observed at Wye the ejection of winter-spores from 
dead apple leaves under the following conditions. On 27th April 
some freshly collected dead apple leaves, bearing the fruit-bodies, 
were kept damp on wet blotting paper in glass dishes. A small 
slip of glass, previously moistened on the lower surface, was 
suspended a short distance above each leaf. Within a short 
time, winter-spores had been shot up by the fungus into the 
minute drops on the moistened surface. In one experiment 
leaves placed in the open at 4.80 p.m. were found, by 9.10 p.m., 
to have ejected hundreds of spores, the temperature vary- 
ing between 45° and 46° F. during the period. Just previous 
to the ejection of the spores, the sac undergoes a rapid 
and practically instantaneous elongation, to approximately twice 
its original length. The spores are then discharged in quick 
succession, like bullets from a machine-gun, and the sac then 
contracts. It is clear, therefore, that during cold, wet periods 
in April and May,* such as were experienced last spring, the 


* We observed ripe ascospores as early as 7th March. 
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apple scab fungus on dead apple leaves on the ground is 
discharging spores into the air; these spores, carried to the 
young apple leaves, infect them and give rise to the well-known 
dark, sooty patches of scab. On the living apple leaves the 
fungus increases rapidly, producing multitudes of summer- 
spores. ‘These, carried by wind and rain, infest the fruit, and 
produce the ‘‘ black spot’’ or ‘‘ scab,’’ a disease untor- 
tunately so characteristic of much of the apple crop grown in 
this country. . 

Economic Importance of the Occurrence oi the Winter 
Stage of the Apple Scab Fungus.—It is probable that the 
occurrence of a winter stage in the life history of the fungus 
in this country has a very direct bearing on the early outbreaks 
of apple scab in our orchards and plantations. It is no un- 
common occurrence for severe infestations of scab to take place 
season after season on varieties of apples which show none, 
or but little, of the disease on their young wood. One case 
which has lately come to our notice may be instanced here. 

In connection with some spraying experiments we inspected 
rows of the Bismarck variety in a plantation at Kgerton, near 
Ashford, in the spring of 1928, at the time when the trees were 
just out of flower. At this early date the trees were already 
somewhat severely infested with scab, patches of which occurred 
on many of the oldest leaves surrounding the flower-trusses. 
A close inspection was made of the young wood, which was 
found to be free from scab with the exception of one or two 
pustules on a very few trees. This early outbreak on the 
Bismarcks remained inexplicable, since at that time the occur- 
rence in this country of the winter stage of the apple scab 
fungus had not been observed; it was conjectured at the time 
that some rows of Cox’s Orange Pippin, which stood some 
50 yards away, and whose wood was badly scabbed, had been 
instrumental in causing the outbreak. 

This season (1924) a similar early and severe outbreak on 
the Bismarcks was noticed; on Ist May, before the trees 
were in flower, a leaf here and there round the flower-trusses 
could be found with a spot of scab, usually on the under- 
surface of the leaf. By 21st May, when still in flower, these 
three rows of Bismarck (22-80 trees in the row) showed, on 
nearly every tree, a number of the leaves round the flower- 
trusses, with well-established spots of scab, bearing abundant 
summer-spores. ‘As in this plantation (notwithstanding the 
fact that pigs had been turned in) it was not difficult during 


aaa 
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April and May to find on the ground remains of the previous 
season’s dead apple leaves bearing ripe fruit-bodies discharging 
winter-spores, there seems little doubt now that the early out- 
break of scab in this case—as in many others—is to be attributed 
to infection arising from the ground. 

Control of Apple Scab.—It is clear from the observations 
recorded above that a prolific source of infection may exist in 
the spring in the dead scabbed leaves of the previous season. 
To some extent close grazing by sheep in the orchard, and 
careful folding of the plantation with pigs will tend to the 
destruction of the dead apple leaves, although, where these 
have been plentiful, it is to be feared that enough material” 
will be left to start early outbreaks of scab. In gardens, 
and possibly also where choice varieties of apples are 
grown on an intensive system, as on cordons, it may be 
_ found practicable to sweep up and burn the leaves from diseased 
trees in the autumn. Whether the formation of the winter 
stage of the fungus takes place every winter in this country, 
or only in those winters (such as the last) characterised by 
dry cold weather, can be determined only by future obser- 
vations. It is possible that in wet, mild winters the apple 
leaves decay before the fungus can produce its fruit-bodies. 

There can be little doubt, however, that for the commercial 
fruit grower the best practice is to prevent the formation of 
the winter stage of the scab fungus, rather than attempt to 
destroy it when it has occurred. Two or three careful sprayings 
in spring and early summer will prevent the leaves on the 
tree from becoming infested with scab, and thereby remove 
any possibility of their becoming a source of infection in the 
following spring. The same operation wil! also prevent the 
production of scabbed young wood, the other possible source of 
infection in the spring. 

On some varieties of apples—e.g., Cox’s Orange Pippin, 
Worcester, Bismarck—-the first spraying of the leaves (where 
the trees have borne a scabbed crop in the previous season) 
must be given just before the trees flower, i.e., when the 
flower-buds are showing pink but have not yet opened. This 
spraying will prevent early attacks of scab on the first produced 
leaves round the flower-trusses. Another important time for 
spraying is when the petals have just fallen. This is un- 
doubtedly the most important of all the sprayings, and must 


* Wallace, an American mycologist, has computed (Cornell Univ. Agric. 
Exper. Station, Bull. 335 (1913)) that from a fragment of leaf 1 em. square, 
5,630 winter-spores may be discharged in 45 minutes. 
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never be omitted on trees liable to scab. At this date the 
majority of the young leaves will be protected by the fungicide 
used. In many cases another spraying, three weeks or a 
month later, will be found profitable. 

The best spray fluids* for the purpose are Bordeaux mixture 
(using the excess lime Bordeaux where scorching of the leaves 
or russetting of the fruit is likely), or lime-sulphur (on those 
varieties liable to injury by Bordeaux mixture). A third spray 
fluid, viz., lime-sulphur mixed with arsenate of lead (1 gal. 
lime-sulphur to 29 gal. water, and 4 Ib. arsenate of lead 
paste to the 100 gal. of spray fluid) gave very good results in 
some experiments carried out in 1923. These experiments are 
being repeated this year, and the detailed results obtained 
in the two seasons will be published later. 


The Pear Scab Fungus (Venturia pirina).t—After the dis- 
covery (noted above) of the winter-stage of the apple scab fungus 
on dead apple leaves, a search was made for the similar stage of 
the pear’scab fungus on dead pear leaves. This was found during 
March, 1924, at Wye, Kent, on dead pear leaves collected by the 
wind at the foot of a hawthorn hedge, close to pear trees which 
had borne scabbed fruit for a number of seasons. 

The fruit-bodies (perithecia) of the fungus are just visible 
to the naked eye as minute dark coloured points scattered, 
or thinly grouped, over either or both of the surfaces of the 
leaf. Within the fruit-body (see Fig. 6) are large numbers 
of little sacs (asci), each containing eight two-celled winter- 
spores (ascospores) (see Figs. 7 and 8). When the fruit-bodies 
are ripe, the winter-spores are forcibly discharged in quick 
succession from the mouth of the neck. On 28th April, 
freshly collected dead pear leaves bearing the fungus were, 
after being wetted, placed out of doors and it was found that 
the fruit-bodies continued to eject hundreds of winter-spores 
during the day. The weather at that time was dull, with 
occasional sunshine and a cold wind; the temperature varied 
from 49° F..to 55° F. 

It seems possible that the ‘development of winter-spores 
of the pear scab fungus on dead pear leaves fakes places com- 
monly in this country, but has been generally overlooked. 
Dead pear leaves obtained last March from near Barnstaple, 


* The formule for these will be found in the Leaflet No. 131, on Apple 
and Pear Scab, issued bv the Ministry. 

+ A technical description of the fungus has already been given in the 
‘‘ Gardener’s Chronicle,” 10th May, 1924. 
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North Devon, were producing this stage in abundance. On the 
Continent of Europe, and also in the United States, the winter 
stage of pear scab is of common occurrence; in Germany 
(Silesia), according to the statement of the late Professor Ader- 
hold, it is the exception to find dead pear leaves free from 
this stage of the pear scab fungus. 

It can be considered as certain that wherever the fungus 
has developed its fruit-bodies in the dead pear leaves the winter- 
spores are discharged from these in vast numbers all through 
the spring months, from April on into June. These winter- 
spores, carried by currents of air to the young pear leaves or 
fruit, infect them at once and produce the well-known velvety 
spots of scab. 

Hitherto in this country that stage of the pear scab fungus 
which occurs on the young wood (one- and two-year-old shoots) 
of the pear tree has been the only one known which carries 
the disease over from one season to the next. Now that a 
further stage in the life history of the fungus has been found 
in this country, we can lay down certain rules as regards the 
best methods of controlling pear scab. 

In gardens, as well as in certain special cases in the com- 
mercial plantation, it may be advisable to collect and burn 
the scabbed leaves when they have fallen in the autumn or to 
dig them well into the ground. If the dead leaves are con- 
verted into leaf-mould, this should not be used on ground 
near pear trees until it is old and well rotted. For pear growers 
on a commercial scale, however, the main safeguard against 
attacks of pear scab lies in spraying the leaves while healthy, 
and so preventing them from becoming scabbed and from 
becoming later, when fallen to the ground, the home of the 
winter-spores of the fungus. | 

Directly the blossom is set (or, better, while a few flowers 
still remain open) spray the tree thoroughly with Bordeaux 
mixture, using a fine, misty spray and taking care to wet the 
under surfaces of the leaves. Repeat the spraying with Bor- 
deaux mixture three weeks later. These early sprayings are 
essential for the control of pear scab; they prevent the fungus 
from infecting the leaves and producing there immense numbers 
of spores, which in showery weather, passing to the young 
pears, make them scabby and often cause them to crack. 
Bordeaux mixture is, in our experience, the best fungicide to 
use against pear scab; it is quite harmless to the foliage of 
any variety of pear, whereas lime-sulphur is not so strong a 
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fungicide and when used on some varieties, e.g., William’s 
Bon Chrétien, may injure the foliage. Two good sprayings 
of Bordeaux mixture applied early, usually suffice to keep down 
the scab disease on pears; where the trees have been neglected 
for several seasons, however, a third spraying with Bordeaux 
mixture three weeks after the second, should be given. As a 
rule, winter spraying against pear scab is useless; where, how- 
ever, an appreciable amount of scabbed wood exists in the 
tree, a spraying in March with lime-sulphur at winter strength 
(1 gal. of the concentrate (1°30 sp. gr.) to 14 gal. water) will 
do good. As much as possible of the scabbed wood should be 
cut out in pruning. The fact should not be lost sight of that 
the summer spraying of the leaves with Bordeaux mixture, as 
described above, will protect the young wood, as it develops, 
from scab infection. 

The two known sources of infection in the spring would then 
be eliminated, viz., the scabbed wood with its spores and the 
dead scabbed pear leaves with their winter-spores. 

One other point of practical importance deserves to be noted. 
Investigations have shown that the spores of the pear scab 
fungus require a drop of moisture (rain or dew) in order to 
be able to germinate, and, in accordance with this fact, many 
observers have noticed that espalier-grown pears protected from 
direct rain suffer less from scab. In special cases, ‘as in the 
growing of valuable dessert pears, it might be practicable to 
provide protection from the rain; or to adopt another method, 
recommended in France for use in the growing of the choicest 
pears (‘‘ les fruits de luxe ’’), viz., to tie on paper bags over 
the young healthy pears to preserve them from becoming infected 
later in their growth. 

Summary.—Recent observations have shown that in this 
country also, as in the other fruit-growing countries, the apple 
and pear scab fungi develop a winter stage in the dead 
‘“ scabbed ’’ leaves after these have fallen to the ground, and 
that the winter-spores there produced are expelled in the spring 
and infect the young leaves and fruit, producing the well-known 
‘““ scab ’’ disease. 

The discovery of this stage makes the spraying of apple 
and pear trees all the more necessary, in order to protect not 
only the fruit of the current season but also to prevent the 
fungus from growing on the leaves, and when these have 
fallen to the ground developing winter-spores which will restart 
the disease early the next season. 
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LIVESTOCK IMPROVEMENT IN ENGLAND 
AND WALES IN 1923-4, 


T's reasons for the introduction of the Livestock Improve- 
ment Scheme in 1914, its object and the lines on which it 
operates have been set out so fully and often in the Journal 
and elsewhere as to need but brief recapitulation here. 

At the outset it was realised that the funds available for 
the purposes of the scheme in England and Wales precluded 
any ambitious attempt at the direct provision by the Govern- 
ment of high-class sires required for use in the grading up of 
inferior farm stock, even had this been practicable or 
advisable. 

The scheme was, therefore, framed more as an educational 
measure with the object of showing, by practical demonstra- 
tion throughout the country, the importance and value of care 
in the selection and use of good pedigree sires and the direct 
gain resulting from the application of knowledge obtained 
from taking milk records and managing dairy herds in a more 
systematic and economic manner. 

For these purposes annual grants are made to bull, boar 
and heavy horse societies which undertake the provision of 
approved pure-bred sires for the use of their members and to 
milk recording societies operating under the scheme. 

That the objects aimed at are being achieved is indicated 
by the annual increase in the number of sires subsidised and 
the growing interest in and development of the milk record- 
ing movement as shown in the tables herewith. 

Apart from the direct benefit accruing to the agriculture 
of the country by reason of the grading up of inferior stock 
through the instrumentality of the scheme—the focussing 
of attention on livestock improvement and the association of 
the Muinistry’s Livestock Officers with farmers and small 
holders in their several districts has had some influence, though 
indirect, in stimulating interest in breeding, in increasing the 
number of breeders and users of pure-bred cattle and pigs, and 
in creating a bigger demand for suitable sires amongst people 
not directly concerned with the scheme. 

Bulls.—The total number of bulls actually located for 
‘service during the year ended 31st March, 1924 (1.e., con- 
tinued from previous years with renewed grants or provided 
for fresh districts during the year), was 978, an increase of 31 


on the preceding year. 
» 2 
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Buu SCHEME. 
(Showing the number of Bulls subsidised during the past 


10 years.) 
Year. 
Ist April to Societies. Individuals. i ae 
31st March. 
1914-15"... a 369 iste 43 aa 497 
1915-16 a 489 35 28 Aa 633 
1916-17 < ay 543 iG 15 ie 659 
1917-18 ade ae 578 ” 14 pO 
1918-19 awe a 604 7 721 
1919-20 coe oot 568 ne 6 “is 675 
1920-21 ee 561 Ass 6 ae 668 
1921-22 cor i: 726 3 847 
1922-23 “sh as 831 i TS 947 
1923-24 aaa 840 1 “4 978 


* Including the period Ist February, 19)4—31st March, 1914, 


This increase, though not large, is satisfactory in view of 
the restrictions on movement of stock in force during a large 
portion of the year owing to the prevalence of foot-and-mouth 
disease. In districts not so hampered the Ministry’s Livestock 
Officers report very favourably on the progress of the scheme 
and the marked improvement in the young stock where 
premium bulls have been in use for some time. It is satis- 
factory to note the general and continued success of premium 
sires and their progeny at sales and shows. One of the 
Ministry's Livestock Officers reports that stock by premium 
bulls have been successfully shown at every show in his dis- 
trict, and at one of these shows every first prize was won by 
animals which were sired by premium bulls. In another 
instance twelve animals under two years old sired by a 
premium bull secured the highest average at the market on 
that day, and as a result of this success four new members 
joined the society in order to have the benefit of using this 
sire. Another of the Ministry’s Livestock Officers recently 
attended a meeting of small holders for the purpose of explain- 
ing the advantages of the scheme, and at the close of the meet- 
ing eight of the number present guaranteed to advance £10 
apiece to start a society and buy a pedigree bull. This decision 
was partly attributable to the fact that two farmers present 
at the meeting had seen for themselves the improvement 
resulting from the work of another society in the district, and 
emphasises the value to agriculturists of practice over precept. 

In some dairying districts, even where’ calves are reared 
in considerable numbers, there is still much leeway to be made 


1924. ] Livestock ImproveMENT In 1928-4. 557 


up. The high prices still commanded (and likely to be) for 
suitable bulls of dairy strain may partly account for this, - 
and continued effort is necessary to convince such breeders 
that it is poor economy to continue using nondescript sires 
about whose breeding little or nothing is known. 


There was again a drop in the prices of bulls, other than 
those of dairy type, purchased during the year under review, 
and the average price of all the bulls provided was consequently 
lowered. The following table shows the number of. bulls 
of each breed subsidised and the average cost for the first 
year and last two years of the scheme :— 


NUMBERS AND PRICES oF BULLS OF EACH BREED. 
SA SS SSS SEC RSP SAA 


1914-15 1922-23 1923-24 
Breed 

Average Average Average 

pet Cost | No. Cost | aes Cost 
fe ots bs ae, On, ae, OC. 
British Friesian ... — — 6 Ti 1b 28 5 7416 O 
Devon - , 16 40 17 6 90 59 10 3 106 57 16 0 
Guernsey ... oat — _— i pe Me By 12 5110 0 
Hereford ... aed 63 Soeee ie. G 84 58 3.4 100 5X0 8G RE TA 
Lincoln Red . oo 3°10 =—0 94 63 14 11 101 bo Ll? 

Réd-Polllee eee — — 1] TS415"*0 — — 
Shorthorn eel BOR We MA 553 64 16 8 573 57 10° O 
South Devon hog 6 DOeLio aG 1 MF 58 1l 6 15 47° 5° O 
Welsh Black sas 35 29279. .O 64 WA 4 Wigl 62 52> 218.0 

Other Breeds... i 29 4 6 —~ — — — 


All Breeds “ide eo. aba Ol aegih 202 I RS |G FC oie Ms] es 


* 978 bulls were located, but grants in respect of 4 were in suspense at the end 
of the year. 


As was the case in the preceding year the service fees 
varied from 2s. 6d. to 10s. 6d. It will be seen from the sub- 
joined table that there was again a substantial increase in the 
number of bulls serving at 5s., but the number serving at a 
higher fee remained about the same (i.e., 277 compared with 
271 in the previous year). The average service fee for all 
the bulls was 5s. 3d. 


SERVICE FEES. 
Over 
Year 2/6. 8[- 3/6 4/- 4/6 d5/- 5/6 6l- 6/6 7/- 7/6 8]- -8[6 -9/- 10/-10/- 
oie n260 eee tS ee os. Cee el ee 
1092-932 50) HOgeoeeeRt 110480) 8° 635 2810 7's a 4E’ -¢ 
TOTSD4 251) AGA ObMTISs 9491) 2184) 720191126! 7 “L496 ) 65 


558 Livestock IMPROVEMENT IN 1923-4. [SEpr., 


Boars.—There was a satisfactory increase in the number of 
‘boars available during the year ended 31st March, 1924 (‘.e., 
continued from previous years with renewed grants or located 
in fresh districts during the year), the number being 638 as 
compared with 569 in the preceding year. The difficulty of 
forming Boar Societies is apparent in the fact that of the 638 
boars available 550 were provided by individual owners. 


Boar SCHEME. 
(Showing the number of Boars subsidised during the past 


10 years.) 
Year. ; 
is pee Socteties, Individuals. ore oy) 
31st March. 
1914-15" ene cies — ree 115 
1915: (600 4m ea OU oa — re 193 
19TSS7 ERE cate eet ne = 15 2 216 
1917: 18 Sau dnd on Le _ 92 i 264 
1913-10 | eh be ee eG ey 167 ao 350 
1919-20 3) cee ee tr 225 5 399 
1920-21" Foot ee mela 8 285 a. 441 
1921-221 HAs Fe! RP Oketas ae 416 A 550 
1929-933, eee oS 93 = 451 “ae 569 
1923-24 @ 78 541 638 


* Including the period 1st February, 1914—31st March, 1914, 

In several districts more applications for premium boars 
were received than could be met from the number of grants 
available. In other districts a strong preference for a local 
type of pig not recognised as a distinct and established breed 
has prevented the fullest use being made of the scheme. In 
some such districts efforts are being made to register and form 
herd books, and to secure recognition from the Ministry for 
the purpose of the Boar Scheme. In this connection it may be 
noted that the Ministry has recently, after consultation with 
its Advisory Livestock Committee, extended this recognition 
to the Welsh pig. 

As in the case of bulls, premium boars and their progeny 
have attained general success at sales and shows, the natural 
result of the improvement which has taken place in districts 
which have been served by premium boars for some years. 

Increasing interest has recently been shown in the produc- 
tion of the most suitable type of pig for bacon factories, and 
efforts are being made to meet the requirements of local 
factories in this respect by encouraging the most suitable type 
of sires. 

Tt-will be seen from the following table that the average 
price of the boars located under the scheme during the year 
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under review was £14 6s. 2d., which was slightly lower than 
the previous year’s average, viz., £15 Os. 4d. The most 
popular breeds at present are the Large White, Large Black 
and Middle White. 


NUMBERS AND AVERAGE PRICES OF BOARS OF EACH BREED. 


1914-15 1922-23 1923-24 
Breed 

Average Average - | Average 

No. Price No. Price | N Price 

Be poe) Fue Be... #8. d. 

Berks ais a 10 S20: 44) 11 To c2sts 10 Po Toes 
Cumberland eee | — 30 16605770 29 14 5 3 
Essex A aie — —_ t wae ie 6 5 19.9 9 
Glos, Old Spot ... 7 Pelee} aT 2 anor} 32 ipo Seo 
Large Black a 18 (25  6oiplAl 145125, 7, 7} 138 oes pe 7! 
Large White so 64 (i 199 P33 10. 4 250 1411 9 
Lincoln Curly Coat 4 8 4 6 31 12 3 10 35 Tieloe tO 
Middle White... 12 Sire at) Cath Low hae 2 98 1416 9 
Large White Ulster | — = 2 16° OF 0 6 L6i667-8 
Tamworth a — -— 1 2005 0 2 LSos15256 
WessexSaddleback | — — 13 LK ipeya s! | 14 1412 6 
All Breeds eye a a TS: 546 | 15 0 4 619* 14" 64-2 

| 


* 638 Boars were located, but grants in respect of 19 were in suspense at the 
end of the year, 


The service fees varied from 2s. 6d. to 10s. Considerably 
more than one-half the boars served at a fee of 5s., while a 
third of the remainder served at 7s. 6d. The average fee for 
all the boars was 5s. 5d., a trifle lower than in the previous 
year. 


SERVICE FEES. 


Over 
Year 2/- 216 3f- 3/6 4/- 4/6-5/- 5/6 6/- 6/6 7/- 7/6 S8/- 8/6 10]- 10/- 
1914-15 OfesG?. Thane bar G) .-—) 250 — — —  — ss Ss 
1922-23 eee Seka hs) e—~i ol 4 2 99 824713 1 
1923-24 Pee ee Gee) a ads eters ol ba 2 AIT OL — PZ bee 


Milk Recording.—No part of the Livestock Scheme has 
made more satisfactory progress than milk recording. Not- 
withstanding the many serious obstacles arising out of the 
abnormal conditions prevailing during the first five or six years 
of the operations of the scheme, the movement has continued 
to spread until at the present time practically every county 
in England and Wales has its own recording society or socie- 
ties, and no district is outside the radius of one or other of 
these societies. During the year under review 416 new 
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members, owning 10,000 cows, have been enrolled, and in 
view of the hampering restrictions consequent on the serious 
outbreaks of foot-and-mouth disease over a large part of 
England and Wales this increase may be considered satis- 
factory. The following table shows the growth of the move- 
ment since its commencement. 


Vear.* Societies. Members. Herds. Cows. 


1914-15 16 264 306 7,331 

Ist April to 1915-16 20 350 398 9,811 
31st March. 1916-17 22 441 495 12,950 
1917-18 ° 25 503 BBE 14,404 

(1917-18 QT 639 708 19,793 

| 1918-19 38 1,191 1,332 37,880 

Ist October to 1 1919-20 46 2,075 2,312 61,323 
30th September. } 1920-21 52 3,328 3,664 97,903 

| 1921-22 BB 3,949 4,362 117,023 

(1922-93 BB 4,365 4,767 127,151 


* Prior to 1st October, 1917, there was no uniform year for societies. 


Average Yield of Herds Recorded.—The annual returns 
furnished by the 55 societies for the recording year ended 
Ist October, 1928, show that of the 127,151 cows and heifers 
recorded, 54 per cent. were cows which had been retained in 
the herds for the full year, and that the average yield of 
these 68,349 cows was approximately 7,000 lb., an appreciable 
increase over the averages of previous years. 


Many societies averaged considerably more; for instance, 
the Hampshire Society with 3,251 full-year cows averaged 
7,601 lb.; and the Essex Society, which for the year ended 
October, 1918, had only 407 full-year cows yielding on an 
average 6,531 lb., has shown remarkable development, having 
had in the last milk-recording year 4,388 full-year cows 
whose average yield was 7,499 lb., a tenfold increase in 
membership and of approximately 1,000 lb. in the average 
yield of the cows. 


When the milk-recording movement was initiated by the 
Ministry the thousand-gallon cow was talked about and 
sometimes got into print, and though the object of the scheme 
is not to encourage the production of phenomenal milk yielders, 
it may be of interest to record that last year 125 herds—not 
cows—averaged 10,000 lb. per cow or over: good evidence 


of the value of milk recording and of the results obtained by 


careful weeding out, selection and breeding. 


The following statement compares the average annual yield 
of (1) all cows and heifers recorded, and (2) of the cows 


= 
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recorded for the full year for each year since the uniform 
milk-recording year was fixed :— 


Particulars of all Cows Particulars of Cows recorded 
Rea gt No of and Heifers recorded tor full year 

Oct. to | Soci-| - ; so : 
Sa :; “aS Percent- es 
Ist Oct. | eties ND oe Total ss No. of | age of Total Aver 
Cows and Yiela age C Total Yiela | .28° 
Heifers Ae Yield |, Vows Ota aeiG. roy rele 

| Cows 
gal. gal. gal. gal. 
1917-18 | 27 19,793 8,426,958 | 426 8,775 44 5,255,923 | 599 


1918-19 | 88 | 37,880 | 16,204,941 | 450 | 17,989] 47 | 10,543,516 | 579 
1919-20 | 46 | 61,323 | 29,344,887 | 479 | 27,266 | 44 | 17,363,347 | 637 
1920-21 | 52 | 97,903 | 48,512,380 | 495 | 48248 | 49 | 30,892,620 | 640 
1921-22 | 55 | 117,023 | 60,463,617 | 517 | 63,318 | 54 | 41,208,073 | 651 
1922-23 | 55 | 127,151 | 67,904,224 | 534 | 68,349 | 54 | 46,956,565 | 687 


‘While the total average yield continued to improve steadily, 
a much more marked advance is shown in individual herds 
as a direct result of the more systematic and economic 
management following the adoption of milk recording. As an 
instance of this, in the returns for 38 of the herds (of over 20 
cows) of one society which have been recorded from 1917-18 
to 1922-23, there was an average increase in the yield per cow 
of full-year cows of 92 gallons. The maximum increase shown 
by a herd was 284 gallons per cow. 

Milk Record Certificates.—The number of milk record certifi- 
cates issued to members was 2,065. This number represents 
1.62 per cent. of the total number of cows recorded. Of the 
2,065 certificates issued, only 155 were for yields of less than 
6,000 lb., 1,367 were for yields between 6,000—10,000 Ib., 
and 543 were for yields of over 10,000 lb. 


Register of Dairy Cattle-——The seventh volume of the 
Ministry’s Annual Register of Dairy Cattle,* covering the year 
under review, has been issued. It contains particulars of 
1,321 cows (belonging to 271 members) in respect of which 
certificates have been issued by the Ministry showing that they 
have certified yields of 8,000 lb. or over of milk during the 
milk-recording year ended 1st October, 1923, or an average of 
6,500 lb. for that year and one or more preceding consecutive 
years. ‘Twelve recognised breeds or types are represented in 
the seventh volume, and there are, in addition, 57 crossbred 
cows (1.e., cows which do not conform to one recognised breed 
or type), whose milk yields have justified their inclusion under 
the standard required. Of the 1,821 cows entered in the 


* Price 2s. 6d., post free, from the Ministry. 
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seventh volume, 1,165 gave over 8,000 lb. of milk during the 
year, and 156 were entered on an average of 6,500 Ib. or over. 
Of the 1,165 cows which were entered on the one year’s 
yield 482 gave over 10,000 lb. 


The seventh volume of the register contains the second 
list of cows in respect of which certificates of merit have been 
issued certifying that such cows have yielded not less than 
24,000 lb. of milk over a period of three consecutive years and 
have calved at least three times during that period. This section, 
and the sections for dairy bulls, have been better supported 
than was the case in the previous volume, and it is hoped that 
in course of a few years the information given in these sections 
will constitute a valuable part of the register. Steps are being 
taken by the Ministry to popularise the register and to increase 
its scope and usefulness to all classes of dairy farmers. 


After consultation with its Advisory Live Stock Committee 
the Ministry has made certain important changes in the con- 
ditions of entry into the Register, the principal of which 
are :—(1) the issue of a Certificate of Milk Record will not 
be required as a condition of entry; (2) entry will be made on 
the basis of one year’s yield only. 


The alterations have been made with the object of securing 
a more comprehensive and valuable book of reference for the 
use of members of milk recording societies and others interested 
in dairy cattle, and Volume 8 of the Register will contain 
entries of approximately 5,000 of the highest yielding cows of 
all breeds and types. A copy will be presented free to each 
member of a milk recording society who records under the 
Ministry’s scheme. 


Cost of Milk Recording.—The marked tendency for costs to 
increase which had been noticed in previous years was checked 
in the year ended 1st October, 1922, and, as was anticipated, 
the results for the year under review show a distinct reduction 
in costs notwithstanding increased activities on the part of 
societies. About 30 per cent. of the societies have been able to 
reduce their levies per cow by 6d. or more, and with very few 
exceptions, societies are in a sound financial condition. 

Commercial Value of Milk Recording.—The commercial value 
of milk recording continued to be demonstrated by the prices 
realised at sales for recorded non-pedigree cattle and their 
progeny, and although, as was anticipated, the exceptional prices 
realised during the boom period of 1921 were not so evident, 
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STATEMENT giving particulars of 55 Milk Recording Societies operating during 
the year ended Ist October, 1923. 


(The Societies are arranged in order of total number of animals recorded), 
a a a Ta a 


| No.of |Av. yield 

Number |Number| Total No. | cows of cows 

NAME oF SOCIETY, of of ofanimals | recorded |recorded 

Members,| Herds. | recorded, | for for 
full year, |full year. 
Ib. 
Essex 215 238 | 7,902 4,388 | 7,499 
Kast Sussex 190 229 | 6,730 .|. 3,595 4 7,371 
Hampshire ; 176 194 | 6,166 3,251 | 7,014 
Yeovil & Shepton Mallet 150 171 | 5.404 3,191 | 6,749 
Berkshire ‘ 135 150 | 5,378 2,788 | 6,845 
Hertfordshire 159 178 | 5,290 2,681 | 7,200 
Kent 163 186 | 4,974 | 2,613 | 7,200 
North West Wilts. 106 119 | 4,714 2,736 | 6,902 
Dorset os fir 103 4,568 2,720 | 6,599 
Surrey 170 180 4,360 2,174 | 6,796 
Norfolk 144 165 4,253 2,392 | 7,601 
West Sussex 109 119 | 3,738 1,815 | 7,255 
RIX TOP Cy ssos 102 109 | 3,666 1,992 | 6,950 
Salisbury 61 86 | 3,654 2,338 | 7,524 
Lancashire 131 139 | 3,574 1,485 | 6,735 
Warwickshire 121 181 137 1,604 7.070 
Leicester ... 100 10a: (e718 1,447 | 7,414 
Suffolk LOMO 116 2,518 SE 642 VF S65 
South Devon 97 106 | 2,452 1,198 | 6,309 
Northants 91 103 2,320 1,271 | 6,668 
Yorkshire 140 141 2517 1,018 7,333 
Shropshire Aen PAL 70 78 | 2,163 | 1,383 | 7,309 
Cambridgeshire .., Ae = 83 91 2,150 1,259 | 7.415 
Cheshire ... ; 58 64 | 2,141 1,031 | 7,152 
Cumberland 141 143 | 2,026 891)..| 6,089 
Stafford ... 71 (63) 1,837 982 L.0L9 
Nottingham 53 55 1,764 888 | 6,821 
Buckingham 66 7a |» 1.709 835 | 8,239 
Derby J 48 51 1,685 809 7,329 
Bristol & Bath ... 76 77 1,537 831 7,281 
Denbigh & Flints 70 72 | 1,459 901 | 6,685 
Worcestershire 62 65 1,416 748 | 6,948 
Peak 57 57 1,266 480 | 7,004 
Warminster & Mere 27 31 1,191 877 6,849 
Cadbury . 37 45 1,152 761 6,741 
Tees Valley 30 37 | 1,080 438 | 7,334 
East Devon 64 64 | 1,016 467 | 6.716 
Bedfordshire ... 36 387, 945 510 7,486 
Kendal & S’th Westmorland 47 47 856 386 | 5,841 
Frome 20 20 853 567 6,431 
Cornwall ... Se 50 50 777 446 | 6,020 
North Somerset ... 31 35 764 473 | 6,898 
Lincolnshire 33 36 | 755 361 7,175 
Anglesey & Carnarvon .. 60 62 753 432 | 5,454 
Allendale 40 41 741 433 7,034 
United Counties 47 48 ioe 421 | 6,544 
Monmouth 34 36 627 327 | 6,511 
Herefordshire aT 27 620 329 7,026 
Campden, Moreton and District 33 38 575 366 | 6,940 
Gloucester & District 32 34 563 295 | 6,848 
Melton A anes ; ree 26 26 556 | 295 | 6,682 
Cotswold .. mh 4 25 25 523 359 | 7,474 
Montgomer: y 23 23 421 223 | 6,031 
Highbridge 15 16 382 226 | 7,048 
Glamorgan 29 29 288 } Mist anal 
19238. 

TOTALS - (4,865 | 4,767 |127,151 | 68,349 | 7,042 
<_< SS SS SSS 
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it is noteworthy that milk records are much more frequently 
seen in sale catalogues and asked for in private transactions 
than was formerly the case. 

Advice on Rationing.—Much greater interest has been evinced 
in the schemes instituted by the County Agricultural Organisers 
for the economic feeding of dairy cows and butter fat testing. 
The very useful advice and assistance given by the Organisers 
are much appreciated and the adoption of balanced and 
economical rations should prove of great value—financial and 
otherwise—to members of milk recording societies. 

Calf Marking.—The Ministry’s Calf and Bull Marking 
Schemes, the adoption of which is optional, have now been taken 
up by all but two societies, and interest is steadily growing as 
members realise the value of officially identifying the progeny of 
their recorded stock. The number of animals marked under 
this scheme during the year was 12,647 as compared with 
11,517 during the preceding year. 


Sheep.—Since 1919 the Ministry has given some financial 
assistance towards the improvement of Welsh Mountain Sheep. 
Grants, up to a maximum of £10 for each ram provided, at the 
rate of 8s. 4d. per ewe served, were made to 14 societies in 
respect of 17 approved pedigree rams during the year ended 
3lst March, 1924. The average hiring fee of the rams was 
£9 13s. and the average service fee 1s. 5d. The number of ewes 
served was 1,020, an average of 60 per ram. 

The scheme, which is in its infancy, promises well, and one 
excellent result of its operation has been that several members of 
societies have purchased pedigree rams of their own. 


Heavy Horses.—It was possible to revive the grants to Heavy 
Horse Societies, which were discontinued after 1921 owing to the 
urgent demand for economy at that time. As the announcement 
that grants would be available was only made in February last 


full advantage could not be taken of the scheme for the service _ 


season of 1924. It is confidently anticipated, however, that next 
year it will be possible to continue the good work accomplished 
by the scheme during the years 1914-1921. 

The following are the principal memoranda used in connection 
with the livestock operations of the Ministry, and copies of 
them can be obtained free of charge on application to the 
Secretary, Ministry of Agriculture and Fisheries, 10, Whitehall 
Place, London, S.W.1 :— 


PPR 
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Leaflet 282. Scheme for Improvement of Live Stock. 

Leaflet 146. The Value of Records of the Milk Yields of 
Cows. 

No. 609/T.L. Bull Grant Regulations. 

No. 892/T.L. Milk Recording Regulations. 

No. 466/T.L. Boar Grant Regulations. 

No. 89/T.L. Heavy Horse Regulations. 

Light Horse Breeding.—The administration of the Light 
Horse Breeding Scheme was transferred to the War Office on 
Ist April, 1924, and the following report on the year 1923-24 
marks, therefore, the termination of the Ministry’s active 
interest in the scheme which was inaugurated in 1910, and 
has thus been in existence for 14 years. The operations of the 
scheme during that period have been described in the annual 
reports published by the Ministry. 

During the year Ist April 19283—81st March, 1924, the 
scheme was carried on by the Ministry on the usual lines. It 
was satisfactory that sufficient stallions of the requisite merit 
were forthcoming at the Thoroughbred Show in 1928 to enable 
the full number of King’s and Super Premiums to be awarded, 
which was not the case in the preceding year. 


Premiums Awarded for 1923 Season.—The following premiums. 
were awarded for the season 1923 :—12 Super Premiums, 48 
King’s Premiums and 15 Ministry’s Premiums (all thorough- 
bred horses except 3 Ministry’; Premiums, which were 
awarded to 1 Hunter stallion and 2 Cleveland Bay stallions), 
© Riding Ponies, 18 Welsh Cobs, 8 Welsh Roadsters, 4 Dales 
Ponies, 5 Fell Ponies, 15 New Forest Ponies and 40 to Moun- 
tain Pony Stallions in Wales. 


Service Season, 1923.—The service season of 1923 showed con- 
siderable improvement on that of 1922, the average number 
of mares served by both the King’s and Ministry’s premium 
stallions showing a marked increase. The numbers of mares: 
served by the various classes of stallions were as follows :— 


No. of Mares Average 
Served. per Stallion. 
12 Super Premiums a i 966 81 
48 King’s Premiums ... obs 3,437 72 
15 Ministry’s Premiums... ve 886 59 
5 Riding Pony Premiums “oe 208 42 


Foaling Results from Service Season, 1922.—The foaling 
results from the 1922 service season showed a slight improye- 
ment on the previous year. The foaling percentage of stallions 
is calculated upon Returns furnished to the Ministry by the 
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mare owners, and the results from the 1922 service season 
were as follows :— 


No. of Mares No. of Returns Average 

served in furnished to Percentage 

1922, Ministry. of Foals. 
12 Super Premiums “i 855 841 56 
45 King’s Premiums Pa 3,033 2igO2 53 
15 Ministry’s Premiums ... 872 845 54 
5 Riding Pony Premiums 205 201 63 


The highest percentage (78) was obtained by *‘ Ballyvo- 
dock,’? now owned by Mr. Terry O’Brien, Ballyvodock, 
Midleton, Co. Cork. 

Thoroughbred Show, 1924.—At the request of the War Office 
the Ministry made the usual arrangements in conjunction with 
the Hunters’ Improvement Society for the Annual Show of 
Thoroughbred Stallions for the purpose of awarding premiums 
to stallions for the service season 1924. The show was held at 
the Royal Agricultural Hall on 4th, 5th and 6th March, and 
the Judges were Mr. Ernest Bellaney and the Hon. Alexander 
Parker. The number of entries was 94, seven more than in 
1923, and of these 30 were stallions which had not previously 
been shown. The full number (60) of Premiums (including 
12 Super Premiums) was awarded, and the King’s Cup was won 
by “‘ Scarlet Rambler ’’ belonging to Captain T. L. Wickham 
Boynton and Henry A. Cholmondeley, the Reserve horse being 
‘“Gay Lally ’’ belonging to the Compton Stud, thus revers- 
ing the positions occupied by these two stallions during the 
previous three years. 


Horse Breeding Act, 1918.—During the licensing year 
1st November, 1922, to 31st October, 1923, there was again a 
marked decrease in the number of stallions licensed under this 
Act, the number being 2,761 as compared with 3,479 in the 
preceding year. The proportion of stallions for which licences 
were refused remained almost the same. ‘There were 186 
refusals, 15 of which were after appeal, the numbers for the 
previous year being 165 and 16 respectively. 


Of the 2,761 licensed stallions, 2,512 were pedigree animals 
and the remaining 249 were horses that were not entered or 
accepted for entry in any recognised stud book. 


The following tables show the number of stallions of each 
breed concerned that were licensed or rejected, and the number 
refused licences in respect of the various prescribed diseases or 
defects :— 
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NUMBER OF STALLIONS TICENSED OR REFUSED, 


Pedigree. Non-Pedigree.* 
Heavy. Licensed. Refused. Licensed, Refused. 
Shire tas S ve 1,568 88 66 3 
Clydesdale ty ie 185 13 6 1 
Suffolk ... Lh are 186 5 1 1 
Percheron... +3, aa 47 N — 
Others ong es ve — — 6 2 
Light. 
Hackney ... to) 8 30 — 
Thoroughbred 140 6 3 — 
Arab ax pa. 2 4 — 
PEER hm. x 6 — 5 — 
Cleveland Bay... fi a — —- 
Yorkshire Coach ... a 1 — 
Welsh Roadster ... as 1 1 
American Trotter... 1 — 7 — 
Others... ie — — 12 — 
Ponies (including Welsh Cobs) 166 2 52 3 
die NS ell shu se a py 126 249 10 


* Non-pedigree stallions are arranged as far as possible under types. 


NUMBER OF STALLIONS REJECTED FOR THE PRESCRIBED 
DISEASES AND DEFECTS, 


Roaring... ay 29 Defective Genital Organs 2 
Whistling ae 41 Stringhalt ee 4 
Sidebone re via Shivering _... see 7 
Cataract aA 12 Navicular Disease d 1 
Ringbone — 8 General Unsuitability ... 1 
Bone Spavin ... 10 —— 

TOTAL os woe §=136 


Twenty-three appeals were made against refusals of licences, 
and in 8 cases these were successful. . 

Notwithstanding the decrease in the number of stallions 
licensed the Ministry has information which suggests that the 
number of unsound stallions which formerly travelled at very 
low fees, and which constituted the most serious hindrance to 
the grading up of horse breeding, have been practically 
eliminated from the road. Since the Horse Breeding Act came 
into force the Ministry’s inspectors and livestock officers and 
the police have endeavoured to secure observance of the Act 
by stopping stallions on the road and requiring the production 
of the licences, and in cases where the regulations have been 
infringed proceedings have been taken by the police. The fact 
that the number of prosecutions is steadily declining is 
evidence of a more general knowledge of and compliance with 
the Act on the part of stallion owners. 
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THE FRIT FLY AND ITS RELATION TO 
THE YIELD OF OATS.* 
N. CunuirFe, M.A., 
School of Rural Economy, Oxford. 

Durinac recent years we have made considerable advances 
in our knowledge of the habits of the frit fly, thereby gaining 
precise information where previously we have had to rely on more 
or less general impressions. ‘This is the case particularly with 
regard to the prevalence of the fly in the fields. The fly swarms 
in the fields three times during the year, first in spring, then 
in mid-summer and again in late summer. ‘Twice a year, 
particularly, the oat crop is lable to suffer heavily from this 
pest. The maggots produced by the spring swarm attack and 
kill the stems of the oat plants, while those produced by the 
mid-summer swarm destroy the flowers and the grain.t 
Obviously then, it has become a matter of importance to know 
more exactly when an oat crop is likely to suffer maximum 
damage by the frit fly and also how these periods of possible 
heavy infestation are influenced by weather and condition of 
crop, because such information provides a sound basis for the 
elaboration of preventive measures, direct or indirect. 

With this aim, records of the number of frit flies present 
in the fields day by day, have been collected near Oxford during 
the period 1919-1922. The procedure followed was simply 
that of sweeping with a net, regularly and in a definite manner 
in the oat fields, carefully noting the number of frit flies caught 
on each occasion. The records collected in 1922 have been 
expressed in the form of a curve (see chart), to construct which 
the average number of flies collected weekly was plotted against 
the corresponding dates of collection. This curve shows clearly 
the periods of the year when the three generations are present 
in the field in their greatest numbers. If the chart 1s care- 
fully examined, in conjunction with the following table, the 
relation of these generations to each other and to the crop 
will be readily understood. 


Approximate 
Swarming period date of maximum Position of egg 
of fly. swarming. and maggot. 
Generation III May to mid-June May 26 Stem of young oat, 
other cereal or grass 
Generation I June to mid-Aug. July 15 Seed of oat, stem of 
cereal or grass. 
Generation II Aug. to mid-Sept. Ang. 19 Stem of grass or 
or later volunteer cereal. 


(ios - i epi 6 OLS ONS! Gua rn Be SIOL eo ee 
* See “Frit Fly on Oats in the Four Northern Counties,” by R. A. 
Harper Gray, this Journal, March, 1923, p. 1109. 
+ General information about the frit fly may be obtained from the 
Ministry’s Leaflet No. 202. 


Week 
Ending 


Fic, 
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1,—Chart showing variations in the Frit Fly Population in the field during 1922. 
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This curve is almost certainly typical for the southern and 
midland counties generally, although this is not yet proved to 
be so by general field observations. It is possible that im more 
northerly districts the generations will be found to be more 
sharply defined, which means that the crops would not be 
menaced by the fly so continuously as they are in the south. 

In addition to these facts, we have further information 
about the times of appearance of these swarms from year to 
year. Similar field work during the years 1919-1921 has shown 
that even such pronounced differences in weather conditions 
as were experienced during the period 1919-1922, failed to move 
the times of maximum swarming of these three generations 
of flies outside periods of seven days about the dates indicated 
in the table. It is this regularity in the times of appearance of 
the flies in maximum numbers which is of practical importance 
in relation to the yield from any particular crop of oats, as 1s 
explained below. 

The August-May Generation.—At any time when a cereal 
crop is not available the fly deposits its eggs on grasses, and 
it is important to note that its maggot can exist successfully 
at any time during the year on at least 15 different species 
of grass, of which the most important, in order of preference, 
are common oat grass and its variety, onion couch grass, wall 
barley, slender foxtail and Italian rye grass. During the winter 
the fly, in its maggot stage, feeds inside the stems of these and 
other grasses, and the adult flies from these maggots appear 
from the end of April to the middle of June, and in maximum 
numbers about 26th May.* 

The flies of this spring swarm must of necessity find suitable 
breeding places and, roving over the land, they eventually 
discover cereal or grass stems in fit condition to receive their 
eges. The maggots hatching cut from these eggs check the 
srowth of the oats in the spring by destroying the internal parts: 
of the stems and when they in turn swarm in the adult state 
they cause the increase in the fly population shown by the 
curve in June and July. 

The practical importance of the spring swarm depends on the 
state of growth of the oat crop at the time when the greatest 
number of flies is present in the field (end of May). In the 
case of a crop sown early, i.e., during February or March, the 

* It is convenient to designate these flies as Generation ITI, regarding them 
as belonging to the previous year’s cycle, since they are derived from eggs 


deposited in the autumn. 
EB 
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main stems and early tillers should be well grown normally by 
the end of May, and therefore \would escape infestation ;* 
and only the less important late tillers would suffer from the 
attack of the maggots. April sowings would naturally produce 
more stems suitable for the fly, more particularly if growth 
should be in any way checked during April and May, the loss 
of crop being correspondingly heavier than in the previous case. 

Later sowing would cause the plants to send up main stems 
eminently suitable for the flies at the time when they would 
be most numerous in the field; the early death of the main 
stems would then lead to premature tillering, these secondary 
stems also being formed at a time when they are liable to 
heavy infestation, causing severe losses. 

If the oat plants are in an unsuitable condition for egg-laying, 
the flies seek wild grass stems. The succeeding generation 
(Generation I, of June-July) may still cause damage to the seed 
of the crop which was more or less immune earlier in the year, 
especially if the wild grasses occur in the neighbourhood of the 
oats. 

The extent of the damage to the crop in spring depends 
therefore on the condition of the crop in the latter part of 
May. The nearer the early growing period approaches the 
time when the spring swarm is most abundant, the greater 
will be the loss of stems of seed-bearing value, i.e., loss of 
Crop. 

The June-July Generation.—The flies of the June-July 
swarm may deposit their eggs on late tillers of oats or grass, 
on the vigorous stems carrying the still concealed developing 
ears or on the grain in the exposed ear, because the crop 
generally passes through all these stages while these flies are 
present in the field... Thus the darnage caused by the maggot 
at this time of year varies; its activity may result in the loss 
of late but probably unimportant tillers, in the absence of 
. flowers on the ear (blindness) or in the destruction of seed. 

The economic importance of the: attack on the crop at this 
stage depends on the relation between the times of seed forma- 
. tion and maximum swarming (about 15th July). When the 
‘flowering’ heads appear early in June, the flowers and_ the 
. developing grain are exposed to the minimum number of flies, 
, as reference to the chart will show. . Even at this time of year 
the grain may suffer some damage, as there are always some 


miliaris oe TPE spe) we sll soe fale ely ek ties nei ee Ee 
* The condition of stem which discourages egg laying is now being in- 
vestigated in collaboration with Mr. J. C. F. Fryer. 
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flies present in the field; 10 per cent. of seed damage is a low 
estimate for the Oxford district, even under these comparatively 
favourable conditions. As the time of shooting of the ears 
approaches nearer and nearer to the middle of July the extent 
of the damage to the grain will increase, as the flowers become 
exposed to an increasing number of flies. Since the maggot 
is able to attack the seed until the milk stage is reached, the 
maximum amount of damage may be expected when this range 
of growth falls about the middle of July; in these circumstances 
70 per cent. of the seed may be damaged. 

The July-August Generation.—The maggots living in the 
seed (or other location mentioned above) give rise to ie flies 
which swarm in August (Generation II). Their economic im- 
portance lies only in the fact that they are the parents of the 
spring swarms. They lay their eggs on grasses, the resulting 
maggots mining in the grass stems until the following spring, 
when the annual cycle is completed by the swarming of 
_ Generation III, which migrates to the oats, if available. 

The yield of grain from an oat crop depends on the number 
of sound vigorous stems capable of producing grain, as well as 
on the extent of the attack on the grain. It is well known 
that the liability of the stem to attack decreases rapidly with 
age, therefore, ‘if the spring swarm appears fairly constantly 
in time, one would expect early-sown crops to produce sound 
main stems and early tillers, the later tillers bearing the brunt 
of the attack but at the same time having small, if any, yield 
value. A late-sown crop would obviously be liable to attack 
throughout the greater part of its existence, and the nearer the 
spring growing period approaches the period of maximum 
swarming in spring, the greater will be the loss of valuable 
shoots. The position with regard to the grain is similar; the 
shorter the time between the periods of seed formation and 
maximum swarming of Generation I in J uly the greater will 
be the liability of the seed to infestation, owing to ce increase 
in population about the middle of July. 

Hence we have here the explanation of the necessity for 
early sowing in the case of spring oats and a reason for the 
increasing popularity of winter oats in infested districts. The 
importance of initiating rapid early growth and, when necessary, 
stimulating growth, is clearly indicated. Varietal differences 
may, in this connection, be of service to the: farmer. 

The regularity of the swarming of the fly from year to year 
is adv antageous to the far mer apron, as he aa take advan- 
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tage of this fact in regard to the time of sowing, the application 
of artificial manures to hasten early growth and the selection 
of varieties, endeavouring always to force the crop beyond the 
more critical stage by the end of May. Much more research 
work is required before precise information can be given in 
relation to these particular points, but considerable knowledge 
can be acquired by the grower, himself from his own observation. 


THE BADGER: ITS HABITS AND LIFE 
HISTORY. 


H. Mortimer Barren, F.Z.S. 


Breeding and Young.—The breeding habits of no wild animal 
have given grounds for so much difference of opinion as those 
of the badger. Zoologists have been reluctant to accept that the 
wild, free badger carries her young for so long a period as twelve 
months, but we know that young badgers are born in the early 
spring—March and April—and that at the same period sexual 
excitement among the males is at its height. There are, more- 
over, numerous cases on record of sow badgers being taken 
into captivity during late spring and giving birth to cubs the 
following spring, and all the facts available seem to show that 
the female mates within a few days of parturition, and so carries. 
her young till the following spring. There are no indications of 
sexual excitement in the autumn, and I have never heard of 
cubs being born later than July—such late broods being, of 
course, the result of a late mating. Again, there are cases on 
record of captive sow badgers giving birth to cubs after fourteen 
months in captivity, when there was no possibility of mating 
during that period, while there are also proven cases of young 
being born within seven months of mating. It seems possible 
that captivity may upset the ordinary course of- nature where 
this beast is concerned. 

Usually there are two or three cubs to the litter, and they are 
blind for about a fortnight. They are very attractive little 
beasts. and until almost full grown can be handled without fear 
of their biting. Their usual cry consists of a high-pitch squealing, 
almost identical with the sound created by rubbing one’s fingers 
on a wet sheet of glass. 

About the end of June or during July the home burrow is 
left by the family, and they take up residence in a neighbouring 
warren—generally within a distance of two miles—leaving the 
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old den to air and sweeten. They—or other badgers—will pro- 
bably return to it late in the autumn, but badgers invariably 
move from warren to warren at regular periods, no warren being 
occupied sufficiently long for it to become verminous and 
unhealthy. In these ways badgers appear to keep free from 
those diseases which take such tremendous toll of many less 
advanced beasts. 

Badger warrens exist all over the country, some of them of 
very considerable antiquity, and our list of place names derived 
from the badger, such as Brockenhurst and Brockwood, is a long 
one. 


Winter Sieep.—Hibernation is more complete than in the 
case of the squirrel, and less complete than in the case of the 
hedgehog. Where badgers are numerous the tracks of restless 
individuals are to be seen in the snow through the winter, but 
it may be taken that for every badger astir in December there 
are a dozen hibernating—unless, of course, the winter be an 
unusually mild one. In the Highlands, where the badgers 
belong almost exclusively to the extreme heights, that is to 
altitudes of 2,000 feet and above, they hibernate in the true 
sense, though here their strongholds are the immense cairns, 
which shelter also the fox, the marten cat and the wild cat. 

In the autumn the badger sett can always be identified by 
the great amount of bedding left about the burrows. Fresh 
bedding is gathered regularly, and when the period of hiberna- 
tion comes, the burrows are full of grass or bracken as the case 
may be, in which the animals sleep their winter sleep, and which 
helps to exclude the draught. Sometimes, but not generally, for 
the sake of warmth, several of the holes are closed from within 
when hibernation begins. 


Sanitation.—Regarding the cleanliness of badgers anyone 
who has warrens under observation the year round will observe 
evidence of the terrific spring-cleaning upheavals which take 
place, generally in March. The whole warren is then scoured 
from end to end, and sometimes two or three cart loads of earth 
and litter are removed from the front entrances. These 
scouring activities go on to a less extent the year round. The 
animals are fond of dragging bedding into the warrens, but 
every week or so the old bedding is dragged out and a fresh, 
clean supply substituted. Not only this, but badgers never haunt 
one burrow sufficiently long for it to become foul. changing their 
quarters every three months or so as previously stated. 
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Foxes have no sanitation to speak of, and the young are 


particularly dirty and untidy in their home lives. Badgers, 
however, reserve a special plot at some distance from the burrow 
mouth, and that place only do they recognise for the necessary 
' purpose. Droppings are never left inside the burrows, except 
possibly, in the case of very young cubs whose habits are not 
formed, and at that time they are in their mother’s care. 

One can imagine, then, that fox cubs, with all their litter 
and stink, make very distasteful lodgers for the house-proud 
badger, yet being slow-footed and a lover of peace, he generally 
puts up with them. 

Food.—I have never known badgers to drag food into their 
warrens—certainly not the food which would make the warren 
foul—whereas. foxes habitually do.. Badgers live chiefly upon 
vegetable matter—roots of all kinds. Also they eat insects, and 
fresh meat when it comes to hand during their short-sighted pig- 
like foragings. - Rats and rabbits they especially like, but 
if a wild badger is watched when out on a foraging expedition 
it will be observed at once that he is not a hunting animal, 
since normally the is interested in nothing beyond. the radius of 
a yard from his nose. He will.make a. weasel-like dash of 
perhaps twelve feet at-anything moving, but. he is not very rapid, 
and knows it, and if that dash fails he goes on with his rooting, 
the other matter forgotten. | 

Badgers are not Lamb. Killers.—It is sometimes stated that 
badgers kill lambs. <A. correspondent. in North Wales stated 
that his good faith in the badger’s innocence had been much 
shaken by the discovery of. the remains of lambs in the badger 
warrens, while prevalent opinion in his part condemned the 
animal as an habitual lamb killer. 

Anyone who has studied the badger at all thoroughly is sure 
to have come across evidence of this kind, which not uncommonly 
has sufficient circumstantial strength to result in general warfare 
against the badger kind, and as the matter is of HOE an ead it 
may usefully Ba discussed. 

It is unwise to say definitely that any wild creature does or 
does not do a certain thing, since circumstances adjust their 
habits, and exceptions of all kinds occur. Sometimes a badger 
escapes from captivity, when if hunery, it will attack almost 
any kind of live stock. In one case at Gillamoor, North 
Yorkshire, a wild badger was taken and kept in captivity for 
about a week, during which time it ate nothing—owing in the 
first place to the fact that no suitable foods were offered it, and 
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secondly because a wild badger under any circumstances eats 
little during its early confinement. The animal broke loose and 
overturned a coop two hundred yards away, killing the broody 
hen and eating the sitting of eggs. This was regarded as con- 
clusive proof of the animal’s destructive habits, but clearly it 
was a case of man himself having upset the ordinary course of 
nature. 

On another occasion a badger which had been captive several 
months got out, and, gaining the keeper’s rearing pens, upset 
several nesting boxes and did a considerable amount of damage 
during the night; but one has an understanding sympathy for 
the captive returning thus to plenty and freedom. 

However, the North Wales correspondent first referred to clears 
the badger of guilt in his case by stating that the remains of 
lambs were found in the warrens. A badger never fouls its 
den in this way, and the work was unquestionably that of foxes, 
which, having a high appreciation for Brock’s wonderful archi- 
tecture, thrust themselves upon him as uninvited lodgers. It is 
rare, indeed, to find a badger sett of any size which is without 
its fox tenants, and I have seen young badgers, young foxes, and 
young rabbits emerging at sundown from the same warren. 

The badger not only has to put up with an untidy lodger, who 
fouls the burrows which the badger itself tends with Martha-like 
cleanliness, but, since the fox shadows him everywhere he goes, 
he forfeits his life as a result of Reynard’s crimes. 

The killing of lambs by badgers has certainly occurred, but the 
work of the badger is unmistakable in that he bites the lamb 
behind the shoulder and invariably leaves it where killed. 
On the rare occasions when this has occurred, moreover, the 
shepherds have only themselves to blame for it. Lamb killing 
in the badger is not natural and instinctive; it is acquired, and 
the badger which turns lamb killer has acquired the taste 
through dead lambs having been left about. We need to bear 
in mind also that the badger is a lover of dense woodland 
surroundings. He does not favour open country, and will make 
a considerable detour by the hedgerows rather than cross an 
open field. Only in wild moorland localities does he venture 
much into the open, so that the normal badger in a normally 
wooded locality is exposed to very little temptation in the way 
of lamb killing. © 

I have studied the species closely for rather over twenty years, 
and have enjoyed, I suppose, exceptional opportunities for 
becoming conversant with its ways. but I have never come 
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across an instance of lamb killing or anything that suggested 
the least bent of character in that direction. Naturally 1 have 
met many close students of Brock at home, but I have known 
only two men who claim to have experience in which the badger’s 
guilt was proved. ‘lhe first was a passing acquaintance. The 
second was a rural sportsman with sixty years’ experience, 
whose greatest desire was to see the badger given a fair deal, 
which hitherto the animal has never enjoyed, but he admitted 
rather grudgingly that well over forty years ago two badgers 
in his locality—-where badgers have always been numerous— 
killed several lambs ere they were dug out and dispatched. 
When a beast, about which little is known—and no animal 1s 
more the victim of ignorance than the badger—commits a crime, 
the news of it spreads like bush fire, whereas the normal course 
of its life is hidden by the shadows we cannot penetrate. 

Use of Badger Earths by Foxes.—There is no doubt what- 
ever that foxes harbour better and do better where there are 
safe earth retreats for them than where there are none, and the 
badger earth forms the ideal retreat for foxes. This point was 
proved conclusively by the experiments and experiences of 
Sir Alfred Pease many years ago, as described in his book on 
the badger. ‘‘ Had I had no badgers,’’ says Sir Alfred, “I 
should have had no foxes.’’ This has been proved over and 
over again within my own experience. In an agricultural 
country foxes harbour and remain everywhere that badgers 
exist, but when the badgers go the activities of the earth stopper 
slowly but surely causes the old burrows to fall out of use. 
Foxes cease to frequent the locality for breeding purposes, and 
naturally become fewer and fewer. Again, it has been found 
in other parts of the world that with the coming of settlement 
the foxes become extinet even before the jackals, except where 
badgers are plentiful. Here the foxes are able to hold their own 
indefinitely, thus adapting themselves to the changed order. 

It is amply proved in every direction that the existence of 
the badger is beneficial to fox hunting, which makes it difficult 
to understand why so many huntsmen treat the animal with 


such disrespect. Badgers have, of course, been known to kill fox — — 


cubs, but when we ponder what Mrs. Brock has to put up with 
from her lodgers it is not to be wondered at that at times her 
slow-moving anger is roused, and she tries to rid herself of the 
pests. Still it may be taken that a hundred litters of foxes are 
afforded safe and ideal nursery quarters by the badger strong- 
holds for every fox cub actually killed by badgers. 


the history of sport, we find ourselves recommended to 
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The Badger Harmless to Agriculture.—l'rom the foregoing it 
will be seen that badgers need not enter into our reckonings 


at all as regards the safety of live stock of any kind, while as 


concerns hunting interests the presence of a few is undisputably 
beneficial. These are the two most important points as regards 


the affairs of those interested in agriculture, for the animal 


is entirely harmless in its food supplies. 
In the Vosges mountains some of the peasants told me that 


the badgers, which were very numerous, had become destructive 


to their small holdings by rooting up their vegetable beds, being 
particularly partial to parsnips, but I have never heard of any- 
thing of this kind in Great Britain, where the badger, with 
his long bill of bitter memories, seeks and haunts only the least 
frequented hillsides and forest depths. 

In Devon and in the Tweed valley I have heard complaints 
from farmers of the badgers treading down their crops at night 
time, the whole family assembling to sport and roll where the 
crops bordered the woodland edges. 

The badger is, of course, a very ancient beast, and no wild 
creature that we have has been so much misunderstood and so 
unjustly treated. Where it exists any unaccountable occurrence 
which cannot at once be put down to fox or cat is laid at the 
door of the badger, for the reason that his ways are unknown, 
and he is punished accordingly. To me he stands out as the 
most pathetic figure in all our wild fauna—a lover of peace, 
seeking ever to avoid contingencies with man, living his retired 
woodland life on his own quiet lines. Yet glancing back through 
sere 
away his lower jaw ’’ or to “‘ break off all his teeth ’’ before 


entering our terriers to him! He is described as stinking and 


unclean, whereas no wild beast that we have is more free from 
odour and more cleanly in its way. Again, he has figured in 


the few of our fables into which he is entered as evil-tempered 


and morose, but of the many badgers that I have known in 


captivity all were docile, lovable beasts, and I have yet to know 


a badger which is one-half as aggressive as the average buck 


rabbit or jack hare. 
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THE ARTIFICIAL LIGHTING OF 
POULTRY HOUSES. 
E. T. Brown. ce 


Tue plan of artificially lighting the laying houses during 
the winter months is one that has been adopted by a consider- 
able number of poultry-keepers, usually with excellent results. 
The system, however, being one that tends to force production, 
calls for careful application; otherwise more harm than good 
may be done. When care is exercised the results are extremely 
beneficial in all directions, but there is always a possibility that 
some poultry-keepers may go to extremes and consequently undo 
any good that would result. | 

The main object of lighting the laying houses for a definite 
period each twenty-four hours is to guarantee every day being 
of the same duration. Under normal conditions, the birds have 
less than eight hours of daylight on the shortest day; and during 
the period of great egg scarcity, that is, November, the days are 
not quite nine hours in length. It has been suggested that if a 
bird be inactive for more than ten consecutive hours out of the 
twenty-four the egg organs are interfered with and the yield 
is restricted. Whether this theory be correct or not has yet 
to be proved, but it is an undoubted fact that during the short 
days of winter heavy laying fowls have not sufficient time to 
eat and digest the necessary amount of food for the upkeep of 
their bodies and the formation of eggs. By feeding very highly 
concentrated and partially digested foods it might be possible 
to provide the bird’s body, during the eight:or nine working 
hours, with sufficient material for these: purposes, but it has 
been found that the digestive system quickly becomes deranged 
when such a ration is fed. A certain quantity of bulky ingre- 
dients is essential to regulate the functions of the various 
organs concerned. i 


Methods of Lighting.—To secure the full benefit of this 
system it is necessary to illuminate the house brightly. The 
best form of artificial light that can be employed is electric light, 
but unfortunately this is not available in all cases. The next 
best is petrol-burning incandescent lamps. These are inexpen- 
sive to purchase, while they cost only about one-third of a penny 
per hour to burn. Acetylene may be used, but is not particu- 
larly good, besides being rather costly to instal. When 
electricity is the lighting agent, two 50-candle-power lamps. 


— |, eee 
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should be employed for each house, or section of a house, 
measuring 30 ft. by 14 ft. In addition, two dimmers—5-candle 


power lamps are. sufficient—are required. If a petrol burning 
hanging lamp be utilised, one is ample for the same area of 


floor space. For dimming purposes, two ordinary hurricane 


Jamps can well be employed. There is no necessity to illuminate 
‘the whole of the house; the lamps can, therefore, be hung fairly 


close to the floor. The dimmers, however, should be placed 
directly over the roosts, so that the fowls will have suilicient 
light to reach their perches in safety. At the beginning of the 
laying season, the dimmers should be burnt for a quarter of 
an hour; in a few days, however, the birds will become so 
accustomed to the routine that they will all be roosting within 
four or five minutes after the main lights are switched off. 
When to Light up.—Opinion is divided as to the best time 
to light the houses artificially. In some _ instances, 
when electric light is employed, the lights are auto- 
matically turned on at 5 a.m., and switched off at day- 
hight. They are then lit up again at dusk and switched off at 
7 p.m. Again, the house may be lighted as soon as it begins 
to grow dusk and the light turned out at such an hour as will 
give a twelve to fourteen hour. day, without using artificial light 
in the morning. In the middle of October the sun rises about 
6.20 a.m.; therefore the light should be kept burning until 
8.20 p.m. Each night the time will get later, until on December 
21st, when the sun rises a few minutes after 8 a.m., the artificial 
lighting would have to be continued until 10 p.m. A third plan, 
and one which has been found to give as good results as either 
of the two foregoing, is to allow the birds to go to roost in 
the normal - way, lighting the house up at 7 p.m. and 
leaving it illuminated as long as necessary. If the first 
plan be adopted, the first feed of the day—the grain ration 
buried in the litter-in the scratching shed—would have to be 
scattered at night, since under commercial conditions the length 
of the working day for the assistants should not be prolonged 
too much. The last feed would be given regularly about 
5.80 p.m., as the lights would be turned off at 7 p.m. each day. 
When the houses are only lighted during. the evening, the birds 
should be fed according to the usual plan-; that. is, the last feed 
should be given about 8.80-p.m. or 4 p.m. An additional light 
scratch feed must also be given to provide the. birds with the 
extra nourishment they require for heavy production. In both 
of the two latter cases this is best given at 7 p.m. This scratch 
feed should not be looked upon in the light of a proper meal; 
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only a small quantity is necessary to supply the extra raw 
material needed for the formation of the eggs. The great advan- 
tage of making this last meal a scratch feed is that those birds 
which require the most food, that is, are laying the heaviest, 
will have an opportunity of securing sufficient. A pound and 
a half of grain is ample for 50 layers, no matter whether they 
be light or heavy breeds. This allows roughly 1 oz. per bird. 
The body requirements of heavy breed birds are, of course, greater 
than those of light breed birds, but this additional evening meal 
is intended only as a source of supply of raw material for egg 
production. The difference of the body needs is provided for by 
the slightly heavier rationing of the heavy breed birds during 
the day. Three parts of wheat and one part of kibbled maize 
make a suitable scratch feed for this meal. 

The Results on Egg Production.—The chief result of arti- 
ficially lighting the layers’ houses is that winter egg production 
is increased very considerably. It is extremely difficult, at 
this stage, to give any definite statistics relative to the increase 
noted, since other factors may also contribute to the result. Kven 
the reports which have been published concerning laying tests, 
in which a number of the flocks have been maintained under 
this system, do not help materially towards arriving at definite 
conclusions in figures. It is undoubted, however, that the rate 
of winter egg production is increased, but it appears to be 
equally correct that the total annual yield from the flock is in 
no way—or very slightly—influenced. If, however, it 1s possible 
to increase the winter yield by one-third greater when artificial 
light is employed than under normal conditions, «s has been proved 
in some instances, and the profit from each member of the flock 
must be higher, since in the ordinary course of events these extra 
eggs would have been laid in the spring and early summer 
when the price is low. If the result be to increase the output 
from each layer by only 12 eggs during October, November 
and December-—and this is a very low estimate—the difference 
between autumn and spring prices of eggs will give an extra 
gross profit of 2s. 9d. per bird. 

The second result of importance to be noticed is that this 
system encourages the layers to pass into a short, light moult 
early in March. It is not suggested that all the layers will 
moult at his time, but those which have proved to be the 
heaviest layers generally comply with this rule. The duration 
of the moult, however, is only brief, not lasting more than four 
weeks at the outside. Some birds will continue to lay during 


1924. | ARTIFICIAL LiagHTING oF PouLtTry HovusEs. 581 


this period, although less regularly than earlier in the season, 
but this cannot be relied upon. This enforced rest instead of 
being a disadvantage is in reality a benefit. During this time 
the birds are able to recuperate after some months of very 
heavy production, and it is remarked that afterwards they lay 
at rather more than normal rate until the moult proper is due. 
In this way, although the total annual egg yield may not be 
increased, the eggs are produced at those periods when prices 
range higher than those obtained at the cheapest season of the 
year. It is for this reason that no attempt has been made to 
counteract the moult resulting from the use of artificial light. 
It should be possible to prevent the birds falling into this light 
moult in March, but in the opinion of the writer the rest is 
beneficial rather than otherwise. 

It has been suggested that the use of artificial light in the 
laying houses tends to force production. This fact must be 
borne in mind and a beginning must not be made too early in 
October. Tf pullets which would not come into lay for two or 
three weeks under normal conditions are subjected to this pro- 
cess, the egg organs become active almost at once. Such an 
occurrence, however, should be avoided, since to encourage 
production unduly at this stage of a bird’s life will probably 
stunt its growth, induce a continuance of the production of small 
eggs and in other ways injure it as a money-making machine. 
Pullets should only be passed into the illuminated laying house 
when they reach maturity and are ready to start work. 

For the same reason the houses of the breeding pens should 
not be lighted. In this case it is desirable to secure a moderate 
number of strongly fertilised eggs rather than an increased 
number produced by forcing. It is quality not quantity that 
should be striven for. If breeders who sell eggs for hatching 
and day-old chicks attempt to force production in the breeding 
pens, they are not acting in the best interests of their customers ; 
hence artificial lighting should not be employed. 

Conclusions.—The success of this system, as a means of 
increasing the winter production of eggs, depends largely upon 
the quality of the stock which are subjected to it. To withstand 
successfully the undoubtedlv baneful effects of forcing methods, 
the birds must be possessed of perfect health, a high standard 
of vigour, unimpaired vitality, and be bred along right lines and 
fed and otherwise managed correctly. The digestive system of 
the bird must work proportionately at the same speed as the egg 
organs, and therefore particular care must be paid to the quality 
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and nature of the rations supplied. The limitation of the working 
hours of the day to a maximum of fourteen is essential ; to increase 
the hours of light to fifteen or above is productive of inferior 
results, as is always found when extreme measures are adopted. 
When working with good quality stock, however, which are 
treated in the manner indicated above, the lengthened day 
proves distinctly beneficial both to the health of the flock and to 
the egg yield. The egg yield, although increased, is not by any 
means abnormal. The egg organs are not called upon to work 
any harder than they do naturally in the spring of the year 
when egg production is normally at its highest. The lengthened 
day simply allows the birds to eat the necessary quantity of extra 
food for the manufacture of their eggs and does not induce 
abnormality in any direction. 


* % * * * * 


SEPTEMBER ON THE FARM. 


J. R. Bonp, M.B.E., M.Sc., N.D.A. (Hons.), 
Agricultural Organiser for Derbyshire. 


Seed Wheat.—In preparation for the approaching sowing 
season, problems regarding wheat seed require consideration 
during the present month. If no question about change of 
variety be raised, the farmer has still to decide whether to sow 
seed grown on his own farm or. to introduce new seed, and if 
the latter, whence to obtain it. 

The practice of changing the seed every few years is widely 
adopted; it has been observed for centuries; and the view 1s 
held that the best sources from which to obtain new 
seed wheat are clay or chalk soils in early districts. The 
practice rests upon the belief that repeated cultivation of a 
variety under the same conditions causes it to degenerate or 
‘“run out,” and in consequence to lose cropping power, 
quality and other characteristics such as earliness. It is open 
to question, however, whether frequent change of seed is an 
important factor in wheat production, apart from the possi- 
bility of the ‘‘ new seed’’ being a better sample than the 
home-grown corn. 

Degeneration, apart from mixing with other varieties. such 
as may be introduced by the thrashing mill, does not normally 
occur in established sorts of wheat, as this plant .is self- 
fertilised. A most exhaustive: test on this point was conducted 
at’ Garforth .(Iseeds: University Farm) in the years 1899-1913. 
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Squarehead Master wheat was grown successively for 15 years 
in comparison with new seed of the same variety and with 
once-grown seed. The results of the 14th and 15th years of 
the tests, which were typical of the whole, were as follows :— 


Yields per acre. 


? | ety HOSE aR Weight 
Year. Seed. Grain (bus.) Straw. per bus. 
; Saleable. Seconds. Total. (cwt.) Ib. 
1913 New. 94 2 514 42 624 
2nd time grown. 473 1 483 402 623 
} 15th ,, x 473 13 492 384 624 
1914 New. 304 3 334 32} 604 
2nd time grown. 30 34 334 31 603 
14th ,, . 28 34 314 293 602 


Experiments on similar lines were conducted at Wye Col- 
lege farm in the years 1919 to 1922, using five varieties. The 
conclusion from these was :—‘‘ So far there is no evidence of 
deterioration in the home-grown seed. Taking the average of 
all the plots, the home-grown seed gives a slightly larger yield 
than the new seed.’’ The home-grown seed was always very 
carefully dressed before sowing. 

To test the influence, if any, of the district of origin of seed, 
the writer began a series of ‘trials in Derbyshire in 1920. The 
results in a typical example from the 1921-2 trials may be 
quoted. ‘The variety was Marshal Foch. 


Plot. Source of seed. Corn, bus. per acre, Straw. 
- Best. Seconds. Total. Cwt. per acre, 
fb, Home-grown. 443 3 45 42 
2. Essex. 402 % (AL: 374 
3. Linvoloshire}., >. f1-.,38;.7).,! 4 384 35 
4, Scotland. 392 me 402 374 
5. Home-grown. A421 1 434 42 


The writer’s conclusions from the Derbyshire trials are that 
the quality of the individual sample of seed is of more import- 
ance than its source. .Seed wheat should be well matured, 

harvested under good conditions, and thoroughly dressed to 
remove small grains. ; ithe = 

_ The question.as to whether a change of seed is desirable 
depends upon the quality and dressing of the home product. 
The latter may have become considerably mixed with other 
varieties differing in class of grain and in date of maturity. In 
_@ given year the crop may have grown and ripened irregularly , 
_ become lodged, .or been subjected to. bad harvesting conditions. 
In late districts and with certain heavy yielding but slow 
maturing varieties, such as Iron and Tduna, the local seed may 
not be sufficiently well ripened and conditioned for re-sowing. 
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There is always some risk of the seed being infected with 
Cladosporium disease after a wet harvest, the result of which 
is a thin plant, liable to perish in the winter. Home-grown 
corn secured under such conditions should be subjected to a 
germination test before being adopted for seed. 

In the year 1920-21, following the wet harvest of 1920 in 
Derbyshire, the writer observed some striking examples of the 
advantage of good new seed obtained from the southern 
counties. In one case the plant from home-grown seed com- 
pletely died away in the winter, while an adjoining plot of 
new seed sown on the same day grew well and made a full 
crop. 

Matted Pastures.—In the March issue of this Journal 
attention was called to the mechanical treatment of certain 
types of grassland that give little response to manurial 
dressings. A still less responsive type of pasture occupies large 
areas in the northern midlands, especially on coal measures 
clays, but also on light dry soils. On pastures of the type 
about to be described, basic slag may be applied in very heavy 
dressings without producing any visible effect, although on 
adjoining pastures slag may act like a charm. 

The type of pasture in question is that in which there occurs 
a ‘‘mat’’ of dead but incompletely decayed fibrous matter 
between the soil and the green herbage. The dominant grass 
‘_clover is absent—is usually creeping bent, and the other 
herbage may be sorrel, bed-straw, yarrow and such other 
plants as are capable of enduring soil acidity. The bent grass 
forms a close sward; but the pasture is unpalatable, late and 
unproductive. In the matted condition such land has very 
little grazing value. 

The treatment necessary to remove a mat, and thus prepare 
the way for the action of phosphatic dressings, depends on the 
thickness of the fibrous layer, which may be several inches. In 
mild cases, the following method answers well :—in autumn, 
apply lime and harrow vigorously; next spring apply a com- 
plete dressing of artificials; and in the following winter apply 
phosphates. The inclusion of nitrogen in the first dressing of 
artificials promotes decay of the mat, probably in the same way 
as does the use of nitrogenous compounds in the process of 
rotting straw into artificial yard manure. If the pasture can 
for one year be treated as a meadow—manured and mown— 
the initial improvement will be hastened; also the application 
of yard scrapings and similar earthy matter is beneficial. As 
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the mat rots away, white clover begins to appear and spread; 
and while the clover remains no mat will again form: an occa- 
sional dressing of slag, with potash, if necessary, will keep the 
clovers in possession of the ground. 

Pastures covered with a thick mat require drastic treatment. 
Many such fields were broken up during the food production 
campaign (1917-19) and a great many of them failed to pro- 
duce a crop in the second year, the blame being generally laid 
upon wireworm; the symptoms of lime-failure strongly 
resemble wireworm attack. 

A thick mat cannot be got rid of within several years without 
the use of the plough; but it is not necessary to incur the risk 
of a succession of crop failures by putting the broken-up land 
through a rotation of crops before seeding down again. This 
was a lesson learnt from the food production campaign. Grass 
and clover seeds will ‘‘ take ’’ and establish themselves on 
the back of a flat furrow ploughed out of old matted pasture, 
provided that lime be applied some months previously and a 
suitable tilth be obtained. The use of wild white clover in 
the seeds mixture is of special importance in this case, while 
the application of phosphates conduces to its early establish- 
ment. 

In August, 1920, a field of badly matted pasture in the 
Belper district was ploughed up for improvement in accordance 
with the above principles. It was limed and sown with rye in 
the following month and in the spring of 1921 slag was applied 
and a simple permanent mixture sown. The ‘‘ seeds’’ came 
well; the rye was in due course harvested as a corn crop; and 
the young pasture, now in its third year, has every appearance 
of forming a good permanent turf. 

Milk Recording.—Recording the milk yield of each cow in 
the herd is gradually gaining recognition as a considerable aid 
to the good management of a dairy farm. As yet, however, 
only about one farmer in twenty records his cows, and among 
those who do keep records there are many who derive little 
benefit from the practice. To realise fully the advantages of 
recording, the information afforded by the weighing sheets 
must be extracted and utilised to criticise the performance of 
of each cow and to serve as a guide in feeding and breeding. 

Weekly weighings serve as an approximate indication of the 
productivity of each cow. Recording at each milking, however, 
gives valuable further information: it reports any sudden 
depression in the yield of a beast, thus leading to inquiry as 

F 
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to the cause—ailment or bad milking; it also serves as a basis 
for correct rationing, which is most essential to economical 
milk production, especially in winter. 

The milk and food-cost records of any herd become more 
interesting to the owner when they are compared with those 
of other similar herds, as by such comparisons important points 
in management may be brought out. In herd A, it may be 
observed, for instance, that good cows maintain their maximum 
yield of 4, 5 or more gallons per day for a considerably longer 
period than do cows in herd B, which fall off in yield rapidly 
after about their eighth week of lactation. The owner of 
herd B, probably does not give his “‘ flush ’’ cows their proper 
share of the concentrated foods fed. 

The more progressive milk recording societies play an impor- 
tant part in directing attention to the value of correct rationing. 
So far as the writer is aware, however, no society takes into 
account the quantity and cost of the nutriment consumed by 
the various herds entered in the herd competitions organised by 
such society. 

The cost of being a member of a milk recording society 
varies from 8s. to 5s. per cow per annum. The next recording 


year begins on 1st October. 
? 
* * & # * & 


MONTHLY NOTES ON FEEDING STUFFS. 


E. T. Haunan, M.A., Dip. Agric. (Cantab.), 
School of Agriculture, Cambridge. 


Scientific Feeding Standards and Feeding Practice.—The 
feeding of stock has always been acknowledged to be one of the 
most interesting features of agricultural practice, since the 
condition of a farmer’s stock reflects more than anything else 
on the farm his capacity to farm successfully. The stockfeeder 
prides himself upon his ability to produce economically a beast 
that suits the local market, and he knows that that pride is 
not misplaced when the local butcher begins almost to haunt 
the farm in his anxiety to purchase some fat stock. Methods 
of feeding stock vary considerably from district to district, and 
it is evident that local conditions determine to a large extent 
the feeding methods adopted. Thus, in the eastern counties 
it is not uncommon for stock to consume daily up to 1} ewt. 
of roots per head. In the midlands, on the other hand, the 
writer has met very successful stockfeeders who have told him 
that it is unsound practice to feed more than 35 Ib. of roots 
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a day. In the south-eastern counties, again, it is held that the 
maximum amount of roots that can be fed with economy is 
75 lb. per day. Now, just as the housewife treasures up 
in a commonplace book recipes of table dainties culled from 
many sources, so the stockfeeder treasures up recipes of mix- 
tures and methods of feeding that he and his forbears have 
found to be successful. While such methods are of value, the 
extent of their application to general practice is necessarily 
limited, and such stockfeeders find themselves on unsafe eround 
the moment questions of cost compel them to depart from their 
well-tried mixtures and experiment with unfamiliar but cheaper 
feeding stuffs. 

It is at this point that the scientist is of value. The scientist 
has endeavoured to establish a quantitative relationship between 
the amount of food given to an animal and the effect that food 
will produce, whether in the form of meat, milk, or work. 
This problem has received consideration from the scientific 
investigator for nearly a hundred years, and it can be stated 
with confidence that, although the problem is not solved in all 
its aspects, sufficient is known to be of real service to the 
stockfeeder. The results of such investigations have been 
translated into scientific feeding standards, and such standards 
are used by many stockfeeders in this country. Hitherto, stock- 
feeders have chiefly made use of standards of rationing for 
dairy cows, the standards for fattening stock having proved 
too unwieldy and inelastic to be of general application to 
ordinary feeding practice. The trouble hitherto has been that 
the stockfeeder is feeding for a definite object which will vary 
with local conditions and local markets, and a fixed feeding 
standard is therefore inapplicable. | Professor T. B. Wood, 
whose name is familiar to all stockfeeders, has devoted much 
time and energy to the solution of this problem, and in hig 
book* has evolved a method of computing rations according 
to the result which the feeder desires to produce. Professor 
Wood has kindly promised the writer that he will outline, in 
future issues of these Notes, the methods whereby stockfeeders 
can compute the rations they should feed to produce economi- 
caily the result they wish to atfain. 

Farm Values of Home-Grown Feeding Stuffs.—A corre- 
spondent has inquired as to the method of arriving at the 
price per lb. starch equivalent of the home-grown feeding stuffs 
given in the table, and what is meant precisely by value per 
ton on farm, since he finds no apparent relation between such 


* Animal Nutrition, T. B. Wood, F.R.S., Univ: Tutorial Press, 
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price |  Prioeper [Mana] Or oa (Stereh! per. |. per ib 
DESCRIPTION. per | ke eS per |Value per Saad Stare Starch 
Or Cwt. | Ton. Ton Ton toe Ib.| Equiv. Equiv 
sd. Ib. s. d. £8. £ 8. £ 8. 8. d. 
Wheat, British  - A | 1418/6 113 10g 0 eel 2) boa te 1°92 
Barley, Canadian, No. 3 
Western| 42/-/ 400 | 11/9 | 1115} 012) 11 3 71 3/2 1°70 
Karachi - ot ALG. gel LIT Gd hot 0 Tied Veet ora 3/1 1°65 
TSS 11/62 1 yee a2) 0 Lee ae eee ee 1°65 
Oats, English, White -| — | — | 10/8 | 1013 | 013] 10 0 | 595) 3/4 1°78 
» . venadian 2 

No. 2 Western] 30/9; 8320 | 10/9 | 10 15 | 018 | 10 2 | 595) 3/5 1°83 

No.3 i 99/9} ,, |10/5 | 10 8| 013] 9 15 | 595) 3/3 1°74 

Feed - Fl 2Sia) 55 Of1t) - 9°18 5) «0° 13 tod eb ae no aay © 1°65 

» Argentine - -| 26/-| ,, 9/1 9 2072 0L13 Ye B97 ebOb ee 10F eal 52 
»  Chilian - -| 25/6) ,, S/il| 8 18t] 013} 8 5 | 59-5 )f2/9 1°47 
Maize, Argentine - -| 41/-| 480 | 9/7 GAl 1 OUR SS oe le oahe L16 
Beans, Rangoon - -| — se HLT ee OF Li PORE C6 ee 2G eee 
Peas, Japanese - elem | OJ = OTe Op asleep eal ueelaie 3°04 
Millers’ Offals :-— 
Bran, British - -| — — ~~ EQ DW68l)) RG aor ay, 1°38 
; Broad - -| — -- — § D2 1 6146 160 45 is 1°61 
Middlings— 

Coarse, British} — | — | — 9219) jv i1wliy, .8811 | 6Gtea eye 1°43 
Pollards, Imported --|— | —]} — TAH 1) 6 peo Oe 1°16 
Meal, Barley - -| — mast Ht a PD aS GE) BATS Oe Teepe 1°83 

Maize - - -|— | — — af 1045 ain. O13. 191003 2a 8 a6 1:34 
Pe = Averin -| — — — 110 bw 0 8a) 29 a Go wee 1°16 
“. ., Gluten Feed) — | — — Oli TS Ges SOR eb Gy aye 1°16 
» Locust Bean | — | — a 940 406 Sete BOL ter aa G 1328 
» Bean - - -|— | — —— el Sic Ot gh ble doomed WO eetbe 1°83 
eising= - -|— | — SS SIONS AO T ey Tease Pore 2°90 
Linseed - - -| — ~ D2 D7 ALSO 2) a La Oe ane 1°92 
, Cake, English 
12°/, Oil} — — S10) 14616 IST IZ STS a TAP eS 16 1°87 
3 , 10°/, Oil] — wae | =p | 4a Dsl el cbt lA eB areas Leis 
- < 9°/, Oil) —— ey ae S14 OF SLT sel 2 ao 1°74 
CottonseedCake, English 
54°/, Oil] — — — 8-15 | “18 ah a 81 1°83 
- » Lgyptian 
54°/, Oil] — | — | — 8 106} 11 113 {96 7 Wideeeps/see heat 
Decorticated Cotton 
Seed Meal 7% Oil -|- — | — ee Bi ay) ee ete LOS Os ia 1°61 
Palm Kernel Cake6°/, Oil} — | — — 8 1B Wiel 2a Sa 7 oa 1:07 
a »  Meal2°/,Oil) — | — — (lb 1b Bale 6112 ae Ue 
Feeding Treacle - -| — — — S52 14) 2Be eat 5 oe 1°61 
Brewers’ Grains :— 
Dried Ale - -| — | — — Sel te sl ve) eee) AD ee he 1°61 
j,) “Porter - -— | — | — SURO LETS ai GL Tee 9 ergy ore ae 
Wet Ale - : --— |— — Lb cis 059M OI BAe oe yb 0°58 
HH. SLOLLGE: a= -| — | — — O19 4-0) 9%) sO 10s bis 0: 6 
Malt Culms - — — — SalOti mils 6 7143 |3/- 1°61 


, 
a 


i 


t+ At Liverpool. 


Nore.—The prices quoted above represent the average prices at which actual wholesale 
transactions have taken place in London, unless otherwise stated, and refer to the price ex mill or 
store. The prices were current at the end of July and are, as a rule, considerably lower than 
the prices at local country markets, the difference being due to carriage and dealers’ commission. 
Buyers can, however, easily compare the relative prices of the feeding stuffs on offer at their local 
market by the method of calculation used in these notes. Thus, suppose palm kernel cake is offered 
locally at £10 perton. Its manurial value is £1 2s. per ton. The food value per ton is therefore 
£8 18s. per ton. Dividing this figure by 75, the starch equivalent of palm kernel cake as given in 
the table, the cost per unit of starch equivalent is 2s. 4d. Dividing this again by 22°4, the number 
of pounds of starch equivalent in 1 unit, the cost per lb. of starch equivalent is 125d. A similar 
calculation will show the relative cost per lb. of starch equivalent of other feeding stuffs on the same 
local market. Frem the results of such calculations a buyer can determine which feeding stuff gives 
him the best value at the prices quoted on his own market. The manurial value per ton figures are 
calculated on the basis of the following unit prices :—N, 12s. 5d.; PgOs, 4s.; KO, 2s. 6d. 
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value per ton and the market price of that commodity. Nor 
apparently is there any relation between this value per ton and 
the cost of production, nor even the valuer’s ‘‘ consuming 
value.’’ The object of this table is to give farmers a price 
value per ton of home-produced feeding stuffs. This price 
represents the value of this commodity per ton if consumed 
on the farm as compared with the value of a similar number of 
units of starch equivalent purchasable in the open market. 
Thus, if the farm value of potatoes per ton is given as 
£2 19s. Od. it means that the same amount of feeding value 
as a ton of potatoes contains can be purchased in the open 
market in the form of maize for £2 19s. Od. The figure is 
of value in two ways. Firstly, if the cost of production per 
ton of potatoes is known, the farmer will know whether he 
is producing this feeding stuff at a cheaper rate than he can 
buy feeding stuffs in the open market, and, secondly, if ‘he 
cannot sell his potatoes for more than the feeding value given 
it will pay him better to feed them to his stock since he cannot 
buy their feeding value more cheaply in open market. On the 
other hand, if he can get, say, £4 per ton for his potatoes sold 
off the farm he will obviously be making a profit by selling and 
buying in an equivalent amount of feeding value, say, in the 
form of maize at the price quoted in the table. 

The price per lb. S.E. (starch equivalent) in column 1 is the 
price per lb. of S.E. of a food of comparable value given in the 
Market Prices table. Thus, for potatoes and roots, maize is 
taken as a basis of comparison; for hay, dried brewers’ grains; 
and for silage, an average between these two figures. It is 
not claimed that this basis of comparison is _ scientifically 
correct, but it is felt that the basis comparison used is sufficiently 
accurate to be of value in assessing the price of the feeding 
values of home-produced foods. 


FARM VALUES. 


ee ee te cae fae ates Leeriae poe per 
u dig ° ivaien aiue per| Valu 

CROPS. Ib. SB. Ae Bart 100 lb. Ton. Toner Tera 

d. s. d. 8% ee Ss Sag 

Wheat - - - - - 1167] 32 71°6 (als: 0 15 ee (J 
Oats - - - = 131 G3) 2st 59°5 6 9 013 5 16 
Barley - - - - - 1°16 |2 2 71°0 (RAS TOR La ee. beac 
Potatoes - - - - E216 2S 18:0 lg OMS 1 16 
Swedes - - - - 1:16. | 2 42 7°0 0 15 On 2 013 
Mangolds’ - - - - iGo t Zee 6:0 0 13 Oia 0 10 
Good Meadow Hay - - 1°61 /3 0 31°0 £13040 13 = 4:70 
Good Oat Straw - - a6 Le ames) 17:0 Set 0 6 2 5 
Good Clover Hay - - P6r ys7 0 32:0 4°10 eel Ue Oro 
Vetch and Oat Silage - - 1°39 2° 7 14:0 1 16 Orie 1 9 
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PRICES OF ARTIFICIAL MANURES. 


OTE.—Unless otherwise stated, prices are for not less than 2-ton lots f.o.r, in 
towns named, and are net cash for prompt delivery. 


Average Price per ton during 
week ending August 20th. 


DESCRIPTION Cost per 
Bristol) Hull |L’pool) L’ndn| Unit at 
London 
£s./£5.|/£ s|£s.] 8. a. 
Nitrate of Soda (N. 153 per cent.) ... oun. eo iciphl@slec wes Heed shgaen 
», Lime (N. 13 per cent.) ... eh ‘ont Hhas LOY es. alk Sede Peo 
Sul phate of Ammonia, ordinary | 
(.N.20.7;per cent.) | 12.17712 17"11217912.17*1(N) le 
Paige, Neches 3 neutral 
(N. 21.1 Be a4 14, O*/14. O*/14. 0*|14. 0*| (N)13.°3 
Kainit (Pot. 123 percent.) ... oe Hg | eFeey liebe 
French Kainit (Pot. 14 per cent.) ... -- | 2.10 2.3 2. DPS Det Oa 
» (Pot. 20 percent.) . eg 23.7. ZO) a2. 
Potash Salts (Pot. 30 per cent.) ss hee wee ah eels (Ss PE a ine: 

7 0 (rote 2u-rercent.y = os fe i sear Bel O Hi Payee gs et 
Muriate of Potash (Pot. 50 per cent.) * S53. 1,61 Dee 7610 16 ee ereneg) 
Sulphate of Potash (Pot. 48 per ead Ha ee PALI > TL L100 rere 
Basic Slag (T.P. 30 per cent.) ws ae 33 vee / 2IZS) 2128) o 1 9 

0c hie te eel Loker ies Der Rete} eh a: ss Bo LT f janb rahe) OSla bas LO 
=) (ye 26 Per-cent:) ee oa oa Ti diy cee 2. 8§} 1.10 
» 9» (CT.P.24 per cent.) ; ole whbey FLL DY ale OF 2 Snes 1; ld 
Superphosphate (8.P. 35 per cent.) 44 1a OeLO sede Danae LAE 
~ (S.P. 30 per cent.) S&S: 3:16°) 3.1 8 ORO. eS red in 
Bone Meal (N. 38, T.P. 45 per cent.) 2! 9. 0 | 8.10 | 8.10 | 8. 0 : 
Steamed Bone Flour (N. 9, T.P. 60 per cent.) 6.177; 6.107] 6. O | 6. 5F 
Fish Guano (N. 74-83. rP. 16-20 per cent.) | 12.15 Pye i Ube oar 
RS A (Mao. TP. 10 per cent.) <é te 13s00 


Abbreviations : N.=Nitrogen ; §.P.—Soluble Phosphate; T.P.=Total Phosphate ; 
Pot.—Potash. 

* Delivered in 4-ton lots at purchaser’s nearest railway station. 

+ Delivered (within a limited area) at purchaser’s nearest railway station. 

t F.o.r. Works. 

§ Prices include cost of carriage from works to town named. 

* * * * * et 

Tue following grades of milk are recognised under the Milk 
and Dairies (Amendment) Act, 1922:—(1) ‘‘ Certified,’’ (2) 
; “Grade .A Tuberculin Tested,’ (3 
The Recognised 2 4 ae ©) 

: Grade A,’’ and (4) Pasteurised. 

Grades of Milk. 

There is also ordinary milk (ungraded) for 
which the price ruling for ‘‘ milk ’’ at the moment has to be 
paid. The first and most expensive class of milk is Certified 
Milk, which is obtained from special dairy herds which are 
under regular veterinary inspection, and which are found not 
to react to the tuberculin test. This milk must be bottled on 
the farm, must be sold in the raw (i.e., unpasteurised) state, 
and must not contain more than 80,000 bacteria to one cubic 
centimetre, or show the presence of Bacillus Coli in one-tenth 
cubic centimetre on delivery to the customer. It is obtainable 
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from most milk retailers, though it can only be produced on a 
farm for sale as Certified Milk if a licence has first been obtained 
from the Ministry of Health. 

The second class of milk—‘‘ Grade A Tuberculin Tested *’— 
is produced from cows which are subject to veterinary inspec- 
tion and do not react to the tuberculin test. It must also be 
sold in the raw state. It differs from Certified Milk in that it 
may be sent by rail in sealed churns to be bottled at the 
dealer's premises, and must not contain more than 200,000 
bacteria per cubic centimetre and Bacillus Coli must not be 
present in one-hundredth of a cubic centimetre on delivery to 
the consumer. A licence for its production is also obtainable 
from the Ministry of Health. 

Plain ‘‘ Grade A’’ milk is produced from cows which are 
also subject to veterinary inspection; it may be sent by rail 
in sealed vessels to be bottled on the dealer’s premises, and 
may be sold either in the raw state as ‘‘ Grade A’”’ milk, or 
after pasteurisation as ‘‘ Grade A Milk Pasteurised.’’ If it is 
sold in the raw state it must not contain more than 200,000 
bacteria per one cubic centimetre, or show the presence of 
Bacillus Coli in one-hundredth of a cubic centimetre on delivery 
to the consumer. If it is sold as ‘‘ Grade A Milk Pasteurised ”’ 
it must be retained at a temperature of not less than 145 
degrees F., and not more than 150 degrees F’., for at least 
80 minutes, and must then be immediately cooled to a tem- 
perature of not more than 55 degrees F. Such milk must not 
contain more than 80,000 bacteria per one cubic centimetre, 
and must not show the presence of Bacillus Coli in one-tenth 
of a cubic centimetre on delivery to the consumer. Licences 
for its production can be obtained from the local authority. 

‘‘ Pasteurised Milk ’’ is milk which has been pasteurised 
under certain specified conditions, and must contain not more 
than 100,000 bacteria per one cubic centimetre. The milk 
must not be pasteurised more than once and must not other- 
wise be treated by heat. Licences to produce this milk can 
also be obtained from the local authority. 

* * ® * % % 

A povuutry conference is to be held at the Midland Agricul- 

tural and Dairy College, Sutton-Bonington, Loughborough, 
Poultry and Pig on 28rd September, and it is hoped that 

Conferences. the following will take part :— 

Dr. F. A. E. Crew, Director, Animal Breeding Research Department, 
Edinburgh University—“ Some Breeding Problems.” 
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Captain J. P. Rice, B.Se., Head of the Division of Animal Diseases 
Stormont, Belfast—“ The Prevention of Poultry Diseases.” 
Captain N. Bisset, Veterinary Adviser, Cardiff University— Disease 
Problems.” 
A pig conference will be held at the college on 25th Septem- 
ber, when discussion will be opened by the following :— 
W. A. Stewart, M.A., Principal, Moulton Farm Institute, Northampton— 
‘The Bacon Pig and Breeding for Bacon.” 
Dr. Charles Crowther, Principal, Harper Adams Agricultural College, 
Newport, Salop—‘ The Feeding of Pigs.” 
Dr, A. G. Ruston, Lecturer in Economics, Agricultural Department, 
The University, Leeds—“ The Case for a Bacon Factory.” 
The Chief Organiser of the Agricultural Organisation Society—“‘ The 
Financial Organisation of a Bacon Factory.” 
B. E. Brighton, The Co-operative Bacon Factory, Ruskington, Lines.— 
“The Farm and the Factory.” 
* * % % % * 


’ 


THE Ministry of Agriculture has, with the concurrence of 
the Development Commissioners and the Treasury, made the 
Special Grants for following awards of special grants in aid 


Agricultural of agricultural research into specific prob- 
Research. Jems during the academic year 1924-25 :— 
Institution. Subject. sas 
University College of Wales, £ 
Aberystwyth oe Nutritive Value of Grasses 250 
Do, Marketing in Breconshire ... 150 
University College of North 
Wales, Bangor oa Dry Rot of Swedes 165 
Do, Measurement of Ey aporation 
and Drainage : 62 
Do. Intestinal Parasites of Sheep 190 
Imperial College o of Science and 
Technology.. Change of Seed in Potatoes 60 
Do. Mosaic Disease of Hops... 160 
Leeds Univ ersity Colour of Wensleydale Sheep 200 
10; Potato Disease (Internal 
Rust Spot) f 220 
Midland Agricultural and Dairy Solids-not-fat Contents of 

College es Milk a : oe 250 
South Eastern Agricultural : 

College, Wye at Flea Beetles .. ae 200 
East Malling Research Station Raspberry Diseases 5 250 
London School of Kconomics ... Crop Returns and Prices 

during the 13th, 14th and 

15th centuries sa 125 
University College, Reading .. Soil Survey of Berkshire ... 100 
University College, London Control of Sex Proportion 

in Mammals _.. 150 
School of Agriculture, Cambridge Soil Moisture and Air Earth 

Currents .. wy. 265 
[Institute not settled] Eel Worm in Potatoes 250 
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Tue preliminary tabulation of the Agricultural Returns 
collected on 4th June, 1924, in respect of agricultural holdings 
above one acre in England and Wales 
shows that the total area under crops and 
grass is 25,878,000 acres, comprising 
10,928,000 acres of arable land and 
14,945,000 acres of permanent grass. The total area of crops 
and grass is 70,000 acres less than the area returned in 19238, 
while the area of rough grazings has increased by 56,000 acres ; 
the total area of land coming within the scope of the Returns 
is thus 14,000 acres less than in 1928. As regards livestock, 
the decline in the number of horses continues, but all other 
classes again show an increase, the rise in the case of pigs being 
remarkable. 

As compared with 1928, the arable area has fallen by 258,000 
acres, and permanent grass has increased by 183,000 acres. 
The area of arable land is now practically the same as in 1914. 

Cereals—The area under wheat again shows a substantial 
decline, and this year’s decrease of 194,000 acres brings the 
area of this crop to the lowest figure since 1904. Part of the 
reduction this year is probably attributable to the very untavour- 
able weather conditions at seeding time last autumn. Barley 
shows a relatively small decline of 11,000 acres, while oats and 
mixed corn have increased by 57,000 and 18,000 acres respec- 
tively. The total area of the three chief cereals, including mixed » 
corn, is 5,032,000 acres, this being 180,000 acres less than in 
1928. 

Beans and Peas.—These crops, the area of which fell sub- 
stantially last year, show some recovery, beans having increased 
by 6,000 and peas by 80,000 acres; the latter is now well above 
the average, but the area of beans is still below the figures 
recorded in many recent years. 

Potatoes.—The area of potatoes, which fell heavily last year, 
shows a further decline of 15,000 acres, small decreases being 
fairly general throughout the country, though none of the 
principal potato-growing districts show any marked change. 

Roots.—The area under turnips and swedes has on the 
whole shown a downward trend for many years past, and with 
a reduction of 80,000 acres, the area of 832,000 acres this year 
is the lowest on record with the exception of that of 1922. The 
area of mangolds at 390,000 acres, shows a decline of 18,000 
acres, and this year’s acreage is rather under the average. 

Fruit.—The area of orchards is returned at 239,000 acres, 
this being an increase of 7,000 acres over last year’s area. 


Agricultural 
Returns, England 
and Wales, 1924. 
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Small fruit at 78,000 acres shows an increase of 10,000 acres, 
nearly every county having a larger area this year, but it is 
doubtful if the whole of this is a genuine increase as there is 
Some reason to suppose that growers last year did not in all 
cases make a full return of the small fruit grown under the 
trees in orchards. | 7 

Other Crops.—The area of other crops on the whole has 
“increased, the only marked reductions being 10,000 acres in the 
case of rape, and 8,500 acres in that of linseed. Vetches or 
tares, with an increase of 25,000 acres has recovered a large 
part of the reduction of 49,000 acres recorded last year. she 
area of sugar beet shows a notable increase this year of nearly 
6,000 acres, and the area under hops has been increased by 
over 1,000 acres. 


Clover and Rotation Grasses.—The area of clover and rota- 
tion grasses which was increased by nearly 800,000 acres last 
year has now been reduced by 52,000 acres, and this year’s 
total of 2,548,000 acres is practically the same as in 1921. The 
area reserved for hay is returned at 1,751,000 acres, this being 
64,000 acres less than in 1928. The area of permanent erass 
for mowing is returned at 4,502,000 acres, or 145,000 acres more 
than last year, and the total area reserved for hay thus shows a 
net increase of 81,000 acres. 


Horses.—The decline in the number of horses on agricultural 
holdings continues, the total of 1,282,000 returned this year 
being nearly 50,000 less than in 1923. 


Cattle.—The total number of cattle returned is 5,898,000, an 
increase of 70,000 on last year’s total. The number of cows 
and heifers in milk or in calf is 2,663,000, this exceeding last 
year’s record figure by 48,000. There is a notable increase this 
year of 78,000 in the number of calves. 


Sheep.—The total nuraber of sheep this year is returned at 
14,843,000, an increase on last year’s total of over a million, 
the increase being about equally divided between ewes for breed- 
ing and lambs, the number of other sheep showing relatively 
little change. 

Pigs.—The total number of pigs is returned at 38,227,000, 
this being the first time the three million mark has been reached. 
The increase on last year’s total is no less than 615,000. The 
number of sows for breeding at 449,000 is also the largest 
recorded since this class was first distinguished separately in 
these Returns in 1893. 
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PRELIMINARY STATEMENT of Acreage under Crops and Grass. 


DISTRIBUTION, 


1924. 


TOTAL ACREAGE under all CROPS and 
GRASS 


*ROUGH GRAZINGS 


ARABLE LAND 


For Hay © 
Not for Hay 


PERMANENT GRASS { 
TOTAL 


Rye 

Beans.. 

Peas 

Potatoes bf 
Turnips and Swedes 
Mangoid - ite 
Cabbage, Savoys and Kale 
Kohl-rabi .. Be P 
Rape .. a6 
Vetches or Tares 
Lucerne ae 
Mustard for Seed 
Brussels Sprouts 
Cauliflower or Broccoli 
Carrots 
Onions 
Sugar Beet 
Linseed 
Hops .. 
Small Fruit 
Crehards 


Se a EO 


Hor Hay oe. 
Not for Hay 


oe 
oe 


CLOVER and ROTATION 
GRASSES 
TOTAL 


BARE FALLOW 


Acres. 


4,502.000 
10 443.000 


1,546 000 
1.316,000 
2.035.000 
135.100 
59-100 
241.300 


73-500 
239.200 


797.000 


355.600 


14.945.000 


25,873,000 |25,943,000 
4.938,000 | 4,882,000 


10.928.000 |11,181,000 


1.751.000 | 1,815,000 


2.548.000 | 2,600,000 


20 


184 


1923. INCREASE. DECREASE, 
Per |F 
Acres. Acres. | Cent.| Acres. 
= — 70,000 
56,000 | 1-1 ee 
see es | Se ee ee 
— — 253,000 
4,357,000 145,000 33 _- 
10,405,000 38.000 | 0-4 ae 
14,762,000 | 183,000 | 12 32 
EE Ee | 
1,740,000 = ~ 194,000 
1,327,000 _— — 11,000 
978,000 | 87,000} 29 es 
116,800 18,300 | 15°7 — 
73,200 _— _- 14,100 
+235,000 6,300 | 27 = 
4141,400 | 30,100 | 27°3 = 
466,700 —_ -- 14,900 
862,000 — — 30,200 
402,900 ; = 13,300 
72,200 7,960 | 109 —_ 
12,600 2100 | 16-7 — 
78,000 — _- 9,900 
86,900 | 25.300 | 29-1 ne 
57,900 6,500 | 1:2 —_ 
31,200 4,700 | 15°1 2%, 
16,900 8.80U | 22°5 a 
11,100 1,300 | 11°7 a= 
10,100 600 59 — 
2,400 500 | 20:8 - 
16,900 5,900 | 349 = 
8,800 — a 3,600 
24,900 1,100 44 — 
63,700 9,800 | 15-4 a 
232,100 7100 | 3-1 = 
RE | ES Ss: | ee 
_ = 64,000 
735,000 | 12,000] 1°5 at 
ba = 52,000 
435,600} — — | 80,000 


PRELIMINARY STATEMENT of Numbers of Live Srock in England and 
Wales on 4th June, 1924. 


Horses used for Agricultural purposes 
(including Mares for Breeding) 

Unbroken Horses 
(including Stal- 
lions) 

Other Horses 


One year and above 
Under one year 


No. 
782,300 


182.300 
54,700 


212,900 


No. 
798,100 


206,900 
66,300 
210,000. 


TOTAL OF HORSES 


Cows and Heifers in Milk 
Cows in Calf, but not in Milk 
Heifers in Calf Re. At Ake Ae 
Other Cattle :—Two years and above .. 
One year and under two 
Under one year.. 


TOTAL OF CATTLE 


Ewes kept for Breeding.. : 
Other Sheep :—One year and above 
Under one year .. 


”° 


” 


1,232,200 


2.013.900 
281.500 


1,084.100 
1,159.700 


5.893 500 


5.989.800 
2.576.800 
6,276,400 


1,281,300 
1,974,600 
269,000 
371,200 
1,018,500 
1,108,200 
1,081,500 


78,200 


5,823,000 
5,505,200 
2,524,700 
5,805,600 


70,500 


484,600 
52,100 
470,800 


TOTAL OF SHEEP 


Sows kept for Breeding 
Other Pigs.. . 


TOTAL OF PIGS .. 


14.843.000 


See 


448,800 
2.778.300 


3,227,100 


13,835,500 


388,500 
2,223,100 


2,611,600 


1,007,500 
60,300 
555,200 


615,500 


* Mountain, Heath, Moor, Down and other rough land used for grazing. 
+ In addition there were 4,900 acres of beans and peas grown for fodder in 1923, 
The area grown for fodder in 1424 has not been separately distinguished in the Returns. 
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TE index number of prices of agricultural produce in England 
and Wales shows a fall of no less than 6 points this month, 
Ay die rices during July being on the average 
fai ag ULE 52 per paren Sr a ee it the correspond- 
eggs LN TE ing month in the years 1911 to 1913. 
During May and June a rise occurred, and the general level of 
prices in the latter month was decidedly higher than last year, 
but the present reduction brings the figures again to approxi- 
mately the same level as a year earlier. 
In the following table are shown the percentage excesses 
over pre-war prices each month since January, 1920 :— 


PERCENTAGE INCREASE COMPARED WITH THE AVERAGE OF THE CORRESPONDING 
Monty In 1911-13. 


MonrH. 1920. 1921. 1922, 1923. 1924, 
5 68 


January os. 200 183 75 61 
February ... 195 167 79 63 61 
March oss-ume 189 150 AG 59 57 
April ae 202 149 70 54 53 
May ose 180 Beh eer yal 54 56 
June. 4% 175 112 68 5l 58 
July ay 186 112 a2 53 52 
August)” 1. 193 131 67 54 — 
September 202 116 57 56 — 
October ... 194 86 59 51 — 
November 193 79 62 53 oe 
December 184 76 59 56 — 


Potatoes are the main cause of this month’s fall, First Karly 
potatoes, at an average of about £10 per ton, being in J uly only 
81 per cent. dearer than in the corresponding month in the 
basic years. This figure is still high in comparison with those 
for most other kinds of agricultural produce, and is 15 points 
higher than in July last year, but it shows a very heavy fall 
from the figures of 219 and 174 per cent. above pre-war prices 
recorded in May and June respectively. 

The reduction in potato prices is in itself nearly sufficient to 
account for the whole of the fall of 6 points shown by the 
general index number, and changes in other kinds of produce, 
although in some cases considerable, on the whole about balance. 
Wheat and barley both show advances, amounting to 5 and 4 
points respectively, but oats are slightly lower; it must be 
remembered, however, that the prices for these cereals are based 
upon extremely small sales, and the producer has thus gained 
very little from the advance. 

Fat cattle are somewhat cheaper, and pigs, in spite of a slight 
rise in price, show no change, owing to a similar rise between 
June and July in the years 1911 to 1913, but sheep show a 
further advance and averaged over the month very nearly double 
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their price in the corresponding month in the pre-war years. 
Since March of this year sheep have gained no less than 33 
points, but it is noticeable that prices have actually advanced 
only #d. per lb., the rise being chiefly attributable to the fact 
- that between March and July in the basic years sheep fell from 
8id. to Tid. per lb. 

Store cattle fell slightly in July, as is usual at this time of 
the year, but the fall was much less marked than in pre-war 
years, and the index number shows a rise of 4 points. Store 
sheep also show an advance for the third successive month, 
although July prices were actually decidedly lower than those 
of May and June, but store pigs have continued the decline 
which has been uninterrupted for over a year, and are now only 
28 per cent. above pre-war prices. 

Eges at an average of 1s. 74d. per dozen, showed a much 
greater rise than usually occurs between June and July, and the 
index number has risen 22 points, but poultry is cheaper, 
although still relatively dear at about 80 per cent. above pre- 
war prices. Butter advanced decidedly, the increase of 23d. 
per lb. representing a rise of 17 points in the index number, 
and cheese also showed a rise for the third successive month, 
although in this case the rise is due to price changes in the basic 
years, as Cheddar cheese has remained practically unchanged at 
about 127s. to 128s. per ewt. at the wholesale markets since the 
beginning of the year. 

Index numbers of different commodities during recent months. 
and in May, 1928, are shown below :— 


PERCENTAGE INCREASE AS COMPARED WITH THE AVERAGE PRICES RULING IN 
THE CORRESPONDING Monrus or 1911-13. 
1923. 1924. 


Commodity. July. Mar. Apr. May. June. July. 
Wheat ee 39 46 38 38 42 AT 
Barley aes 12 45 48 46 48 52 
Oata®:.. i 41 39 35 30 32 28 
Fat cattle, ... 45 52 49 51 55 54 
Fat sheep... tz 64 75 87 vo on 
Fat pigs a 54 aa 35 32 31 aw 
Dairy cows ... 49 64 63 58 59 55 
Store cattle ... 28 41 38 42 47 51 
Store sheep ... 109 85 84 96 121 132 
Store pigs... 113 45 42 36 32 28 
Eggs... fe 36 68 48 40 43 65 
Poultry ane 19 59 70 87 93 80 
Milk ... ry 57 71 58 50 50 50 
Butter sc 37 63 51 40 43 60 
Cheese 7) 54 71 71 (is 83 90 
Potatoes ed 66 ie 154 219 174 81 


Hay x2 pan 38 1 0 4 3 1 
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‘T'se following Preliminary Statement compiled from the 
Returns collected on 4th June, 1924, shows the Acreage under 
Hops in each County of England in which 
Hops were grown in 1924, with a Com- 
parative Statement for the Years 19283 and 1922 :— 

SE ESGnEnaneeescereee ee ee ay 


Acreage of Hops. 


COUNTIES, &c. 1924, 1923. 1922. 

; Acres. Acres. Acres, 

(East er. 3,660 3,540 4,100 

| Mid ae aes 5,550 5,200 5,530 

KENg Hise eer Veal aid elie, 6,870 6.720 7,110 
Total, Kent eR 16586 15,460 | 16,740 

HANTS... 0 = ee eee 1,040 1,020 1.070 
HEREFORD eS. idk ne, So 4,100 3,890 3,950 
SURREY ... a uae ae As 220 210 220 
SUSSEX .,, - , oe tee 2,390 2,260 2.350 
WORCESTER i ay ‘ve on 2,080 1,950 2,030 
OTHER COUNTIES eas oe veg 100 100 90 
Tytala’ smawe eit dept aaln MeOdIe 24,890 26,450 


Foot-and-Mouth Disease—The number of outbreaks of 
foot-and-mouth disease confirmed each week stil] averages 18, the total 
for the four weeks ended 17th August being 74, as compared with 71 
for the previous four weeks published in the August issue of the 
Journal. In the week ended 27th July, 20 outbreaks occurred (1 each 
in Derby, Kesteven (Lines), Worcs, 2 each in Bucks, Notts, Staffs, 
3 in Dorset and 8 in Oxford) ; in the week ended 3rd August, 18 out- 
breaks (1 each in Dorset and Worcs, 2 each in Kesteven (Lines), and 
Wilts, 3 each in Bucks and Oxford and 6 in Kent); in the week 
ended 10th August, 15 outbreaks (1 in Notts, 8 each in Bucks and 
Kent, and 4 each in Oxford and Wilts); and in the week ended 17th 
August, 21 outbreaks (1 each in Hants, Lancs, Notts, 2 in Bucks, 3 in 
‘Oxford, 4 each in Kesteven (Lincs) and Wilts, and 5 in Kent). 

It is satisfactory to report that there have been only two new 
centres of disease in connection with the above outbreaks, at Gerrard’s 
Cross (Bucks), on the 21st July, and in the Liverpool district (Lanes) 
on Ilth August. In both these cases the origin of the disease is quite 
obscure. On 5 occasions, however, it has been necessary to extend 
already existing infected areas in consequence of outbreaks near the 
borders of those areas. 

The total number of outbreaks from 27th August, 1923,, to 17th 
August, 1924, is 8,271, involving 43 counties in England, 2 in Wales, 
and 12 in Scotland. The number of animals slaughtered amounts to 
108,984 cattle, 51,549 Sheep, 49,529 pigs, and 129 goats, the gross com- 
pensation being £3,494,000 and the estimated salvage £533,000. 
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REPLIES TO CORRESPONDENTS. 


Manuring of Grassland.—J.O. refers to turves exhibited 
at the Yorkshire Show, showing effect of basic slag on pasture land, 
and asks whether a yearly application of 5 cwt. of slag on strong clay, 
that has had half a ton of 24 grade slag three or four times in the last 
ten years, would be a waste of money. 

Reply: It is somewhat difficult to give a categorical reply. Speak- 
ing generally, 5 cwt. of slag each year following the heavy dressings 
of the last ten years would ke rather on the extravagant side, and it 
would probably be advisable to fellow the recommendation in the 
iniddle of page 4 of Leaflet No. 267 (Basic Slag), and wait until there 
are indications that a further dressing of slag is required. The 
County Agricuitural Organiser is being asked to give further advice. 

Eradication of Rest-harrow.—K.P. asks fer information as 
to any practicable method of eradicating a weed known as Cammock 
or Cummock. 

Reply: Cammock or Cummock appears to be a local name for Rest- 
harrow (Ononis arvensis L.). Long, on page 168 of ‘‘ Common Weeds 
of the Farm and Garden,’’ states that this ‘‘is in some localities a 
very harmful pest in pastures on poor heavy land, and some forms of 
it also on dry sandy and gravelly soils.”” The weed is a perennial and 
‘““must be attacked if in quantity by manuring, regular cutting and 
close depasturing with stock; in bad cases it may be necessary to plough 
up the pasture, give a thorough cleaning and manuring, and again 
lay down to grass in the usual manner.’’ General directions for the 
cutting of perennial weeds are given on page 5 of Leaflet No. 112; 
for more detailed advice it would be well to consult the County 
Organiser. 

Yields of Wheat from Single Grains.—L.R. refers to a 
statement made by the Member for Rutherglen in the House of Com- 
mons on 38rd July to the effect that he had raised ‘“‘ not merely the 
usual 80 grains from one seed but 1,000 to 1,500,’’ and asks for 
information. 

Reply: From quite early times* there are records of such yields. 
Professor Percival, of Reading University, in his monograph on ‘‘ The 
Wheat Plant ’’ (1921) refers to a statement by Everard in 1692 “ that 
he obtained from single grains sown 10 inches apart, plants which 
produced 60-80 ears, the largest of which contained 40-60 grains, the 
best plants yielding over 4,000 grains. Tull, in 1731, refers to plants 
with 40 ears. In 1870 C. H. Shirreff found in his garden a single 
plant bearing 80 ears which yielded 4,524 grains.’’ Professor Percival 
states that he has had plants bearing 60-70 ears and over 2,500 grains. 
He remarks that ‘‘in all these examples the plants were grown on 
soils in a high state of fertility and had unrestricted space for their 
development,’’ and adds that “‘ the necessary space required to secure 
these highly productive plants is not known, but it is certain that it is 
vastly greater than 10 square inches, the space which is allotted to 

each grain when one bushel (650,000 grains) is sown on an acre.’ 

He gives a table showing, in the case of Swan wheat, the yields 


* Note.—An early reference is Pliny the Elder (died A.D. 79), 
who records (Nat. Hist., XVIII x 95) from Africa ‘“‘ just under 400 
stalks of wheat from one seed ’’ and ‘‘ 840 stalks from one seed.’’ 
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obtained from\ grains sown in spaces varying from 6 to 24 square 
inches. This table shows the yields per single plant consistently in- 
creasing and the yields per acre consistently decreasing with the wider 
spacing. In the 24-square inch spaces the yield was 354 grains per 
plant but only 5.73 bushels per acre, while in the 6-square inch spaces 
though the number of grains per plant was only 43, the yield per acre 
was 43.15 bushels. And he concludes :— 

“In spite of the fact that under special circumstances thin-sowing 
may succeed, in practice it is found to be less hazardous to attempt 
to obtain an adequate number of ears per acre by thick-sowing rather 
than by thin-sowing and its concomitant tillering, especially when the 
amount of seed sown is far removed from that ordinarily sown.”’ 


& * * % % * 


ADDITIONS TO THE LIBRARY, 


Agriculture, General and Miscellaneous. 

Hertfordshire Institute of Agriculture.—Bulletin 3 :—The Necessity of 
fiime * Chalk in Hertfordshire. (8 pp.) Oaklands, St. Albans, 1924. 
[63.15. 

Pennsylvania Agricultural Eaperiment Station.—Bulletin 175 :—Forty 
Years’ Results with Fertilizers. General Fertilizer Experiments. 
(23 pp.) Centre County, 1922. [63.16 (04).] 

Field Crops. 5 

Reading University College and the Berkshire Agricultural Instruction 
Committee.—Bulletin 4 :—Results of Field Trials on the Manuring of 
Mangels, 1923. (7 pp.) Reading, 1924. [63.332.] 

Reading University College and the Berkshire Agricultural Instruction 
Commiitee.—Bulletin 6 :—Result of a Field Trial on the Manuring of 
Swedes, 1923. (4 pp.) Reading, 1924. [63.389.] 

Reading University College and the Berkshire Agricultural Instruction 
Committee.—Bulletin 5:—Results of Field Trials with Potatoes in 
Berkshire, 1923. (15 pp.) Reading, 1924. [63.512.] 

Pennsylvania Agricultural Eaperiment Station.—Bulletin 187 :—Soy- 
beans : sie Culture and Uses. (15 pp.) Centre County, 1924. 
(63.321. 

South Australia Department of Agricultwre.—Bulletin 181 :—Subterranean 
Clover (Trifolium subterraneum). (15 pp.) Adelaide, 1924. [63.33(b).] 

Missourt Agricultural Experiment Station.—Circular 121 :—Inoculation for 
Legumes. (12 pp.) Columbia, 1924. [576.83. ] 


Horticulture and Fruit Growing. 

Dyke, W.—The A.B.C. of Tomato Culture under Glass. (195 pp.) 
London : Lockwood Press, 1924, 3s. 6d. net. [63.513. ] 

Dyke, W.—Manures and Fertilisers incorporating formule by Dr. Griffiths 
for Special Manures for Garden and Greenhouse. (138 pp.) London : 
Collingridge, 1924, 4s. net. [63.16 ; 63.41; 63.5. ] 

Ohio Agricultural Experiment Station.—Bulletin 364 :—The Strawberry : 
Its Culture and Varieties. (pp: 60-98.) Wooster, 1923. [63.41 (c).] 


Plant Pests and Diseases. 

University College of North Wales.—Preliminary Report on the Agricul- 
tural Zoology of North Wales by C. L. Walton. (28 pp-) Bangor, 
1924. [63.292(42); 59.169.] 

U.S. Department of Agriculture —Dept. Bulletin 1239 :—Studies in the 
Physiology and Control of Bunt, or Stinking Smut, of Wheat. (29 pp.) 
Washington, 1924. [63.24.1 

Nebraska Agricultural Experiment Station.—Research Bulletin 26 :-— 
Effect of Environment on Potato Degeneration Diseases. (40 pp.) 
Lincoln, 1924. [68.28-33.] 
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THIS LIME is a SOIL FOOD, an INSECTICIDE, a ‘FUNGIOIDE, ee, 
and the BEST REMEDY for “ FINGER-AND-T0B” DISEASE i in . 
| TURNIPS, && 
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f How much do yoy pay for insuring your buildings against fire? 


_ Does insurance ever cover the real loss by fire? 


Which would you prefer—buildings that fire cannot harm, or 
insured buildings that might be completely destroyed in a 
night? | 


FIRE-PROGOF CONCRETE BUILDINGS 
COST LITTLE IF ANY MORE THAN BUILDINGS WHICH 
ARE CONSTRUCTED OF MATERIALS WHICH ARE NOT 
| FIRE-PROOF 


Why not equip your farm with concrete structures, and thus 
| build for safety ? 


Information on concrete building may be obtained free of charge from:— 


‘THE CONCRETE UTILITIES BUREAU, 


Dept. 18, 
35, GREAT ST. HELENS, LONDON, E.C.3. 


=) 
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HIS space has hitherto been occupied 


\ by the advertisement of the Leeds 

Phosphate Works Limited, and we now 
announce that the control of the Ground 
Basic Slag'produced by the Leeds Phosphate 
Works Limited will in future be in the 
hands of British Basic Slag Limited. 


All enquiries and orders should be addressed to:— 


BRITISH BASIC SLAG LIMITED, 
Wellington House, Buckingham Gate, London, §.W.1. 
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SEPTEMBER 
DELIVE RY 


Per Ton. 


Delivered to Customers’ Nearest Stations 
in Great Britain (in lots of 4 tons and 
upwards), for prompt cash. 


Write for FREE LITERATURE 


on the profitable use of Sulphate of Ammonia for 
various crops, to 


The J.M. Propaganda Manager, 


BRITISH SULPHATE OF AMMONIA FEDERATION, LTD., 
30 Grosvenor Gardens, London, S.W.1. 
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SPRAYING AND LIMEWASHINC 


VERMOREL “ECLAIR” SERIES. 
(Me™ Watch this space every month for a different type of Sprayer. “aay 


No. 6.—BAMBOO EXTENSION LANCES. 


For spraying to all heights up to 20 feet from the eround. 
These Lances may be used with all VERMOREL “ ECLAIR” 
MACHINES, and are made in the following lengths :—4 ft. 10 in. : 
BG Osieentun Ned Otte ds I. to it, 16 tt. 3 in. 


No. 7.—HAND SYRINGES. 


Fitted with spraying nozzles to give mist spray, jet for straight 
spray and watering rose. 


+ 
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The foilowing SPRAYING and LIMEWASHING 
Machines, ete., were described in previous issues 
of the Journal, 


February 1923 - Bucket Spraycr, 4 gallons. 

April » ~ lwo Wheeled Sprayer, 22 gallons. 
July 4, = Pneumatic Knapsack, 2} gallons. 
September ,, - Soil Injector. 

October » «= Special Offer. 


November ,, - Knapsack Sprayer with Agitator, 
; 33 gallons. 


January 1924 - Single wheeled, 6 and 11 gallons. 
February ,,  - Spraying Machines to use. 


April » + Bucket Pump, 4 gallons. 
May » - Knapsack Sprayer, 31 gallons. 
June » « Acetylene Lamps. 


July a 


Dry Spraying Machines. 


ension Lance in use with ‘‘ Eclair Knapsack Sprayer.’ 


UL TYPES MADE and Stocked, 33 pints to 66 gallons. 


i The ‘‘ECLAIR’’ Knapsack Sprayer, The ‘‘SALVA’”’ 
| Bucket Sprayer, The *“*PRESTO’’ Wheeled Sprayer, The 
| VERMOREL Bucket Pump and “‘TORPILLE ”’ Dry Sprayer 
obtained the highest awards given in their respective classes at the Spraying 
Trials of the Royal Horticultural Society, which were held at Wisley, May 7, 
i 1924. These Sprayers have been described in various issues of the Journal. 


Catalogues and Full Particulars from :— 


COOPER, PEGLER & CO, LTD. 


248, CHRISTOPHER ST., LONDON, E.C.2. 
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The 

British 
Empire 
Exhibition, 
Wembley, 1924 | 


*°A cordial invitation is extended to all friends who 
visit the model Cowhouses in connection with the exhibit 
of the British Friesian Society and the National Milk 
Publicity Council.” 


‘Lhe fittings therein contained include the Louden- King Tubular Cowstalls, 
High Mangers with lift-up Manger Divisions, Louden-King Automatic 
Drinking Bowls. Cork Brick Standings, Overhead Manure and Feed Carrier, 
“Out-of-the-way and Around-the-Corner ” and “ Kingo” Sliding Door track 
and fittings. 


GEO.W. KING, LTD. 


(Amalgamated with Innes, Sons & King, Lid.) 


WINDMILL LANE, STRATFORD, LONDON, ENG. 


- ‘Aorikinger, London.” 


4 The SILVER CRYSTAL for the GOLDEN HARVEST 


Metro Sulphate is specially prepared to enable the Farmer 
al. to broadcast the richest form of nitrogen evenly and easily 

on the land for mass crop production. Being acid free, 
it retains its dry crystalline form over long periods of 
storage. Its powerful constituents are secure from the day 
of manufacture. The sacks in which it is transported or 
stored are always in first hand condition, and the metal 
parts of implements cannot be impaired by its use. 
These special qualities of Metro Sulphate remain constant. 


MANUFACTURERS: 


SOUTH METROPOLITAN GAS COMPANY 


709, Old Kent Read, LONDON, S.E.15 Telegraphic Address : 
*Phone: New Cross 2000. “ Metrogas, Peck, London.” 
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if you want to make money— 
Make Silage ! 

An “EC-onom-IC” METAL SILO 


will provide the finest investment on the Farm, 


‘A. SURE; EFFECTIVE. 
“METHOD OF KILLIN 


RATS. & MIC) 


ss Harmless to Tives tock an 
chumam® beings.°-Supphed =: 
“by leading ‘ChemistSsand = as 
Stores in--tins, <E}/-; eae i 
and : 2/6; or. direct from = 


|  B. WINSTONE & SONS, ‘LED. 
BS 100-2.. Shoe Lane, ‘London, Ee 4 


These Silos make the best post possible silage 
every time, without waste or disappointment. 
Write for full particulars, and an 
inspection, lo: 

THE GEO. H. GASCOIGNE CO., Ltd. (A.O.) 
Lyndford House, Castle Street, Reading. 
"Phone: Reading 1319. ’Grams: “ Gascoignes, Reading.” 


THE OPPORTUNITY OF A LIFETIME MUST 
BE SEIZED DURING THE LIFETIME OF THE 
OPPORTUNITY................. 


Your opportunity to reach the people 
who will be interested in what you 
have to sell is to advertise in the 
Journal of the Ministry of Agriculture. 


For particulars— 


‘phone VIGTORIA 2119, or write to 
'D. BERRY, 244-246, Abbey House, Westminster, London, 


(SOLE ADVERTISEMENT CONTRACTOR) S W.1 
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SAREL’S PATENT SPIKED ROLLER 


A Scientific Revolution in Greenkeeping 


y/ 
q‘a 


The problem of how to supply the 
necessary drainage and aeration to the 
turf, hitherto given by the worms, has 
now been solved most satisfactorily by the 
introduction of the “‘Sarel’” Spiked Roller. 
The wocd roller, as shown in the illustra- 
tion, is fitted with pointed spikes, which 
puncture the turf to a depth of about one 
inch. The revolution of the roller causing 
the spikes to form pear-shaped incisions 
under the grass which thoroughly loosen 
the’subsoil, without increasing the simple 
puncture made by the spike on the 
surface, and without any tearing: 


The benefit which accrues © 


SAREL’S PATENT is soon manifest in the 
greatly improved  root- 
PATTISSONS growth, resulting in a very 


thick and close surface - 
growth, of fine texture 


yj qwy: W), Wy and brilliant colour. by 

Wf Vf. ff: 
nateHte Maks ; ie - ‘ e: _ i r: a) 
Section showing shape of incision made by spikes. ) 


t 


ADVANTAGES CLAIMED FOR THE “SAREL”’ TREATMENT 


1.—Does not tear. Can be used without interrupting play. 4 


2.— Ventilation and aeration of the roots, greatly stimulating a healthy and 
vigorous growth, and preventing burning during hot weather. eS 

3.—The holes made by the spikes permit the hot air to escape, and the fresh 
stimulating air and the dews to penetrate to the roots, at the same 
time loosening the soil, allowing the roots to spread freely and healthily, and 
providing drainage for excess of rain. 


4,— Enables top-dressing to penetrate easily to the roots, ensuring quicker and | 
more lasting results. 


5.—By stimulating root growth secures a closer and more wear-resisting — 
turf, with consequent reduction of labour and artificial manure costs. ‘ 
6.—Prevents moss forming. Gradually eradicates Leather-Jackets. 


7,—-Equally applicable and beneficial to all turf surfaces, including cricket pitches, © 
tennis courts, bowling greens and sports grounds, etc., etc. :: 


For fall particulars apply to 


HH. PATTISSON & Co., 


4-6, Greyhound Lane, Streatham, London, 5. Wiae 5 


Telephone—710 STREATHAM. 


Journal of the Ministry of Agriculture. 


OFFER TO READERS 


PAST ISSUES OF THIS JOURNAL SENT FOR DESPATCH 
COST ONLY 


An unrivalled opportunity to add to your Agricultural Library at a minimum expense. 


The Ministry has surplus stocks of about 100 issues of, and supple- 
ments to the Journal up to March, 1923. 


Copies of any of these issues will be sent upon receipt of a 
| remittance to cover the cost of despatch as under :— 


No. of England & Foreign 
Copies Colonies Countries 
2d. 3d. 

6 9d. ls. Od. 
12 Is. Od. 2s. Od. 
20 ls. 6d. 3s. 3d. 
30 Ys. +d: 5s. 6d. 
50 4s, Od. 8s. 6d. 


Before sending a remittance applicants should write to the Ministry 
stating clearly what back issues are required. 


Early application is advised as in some cases very few copies are 


available. This offer will be open until 30th September, 1924. 


Applications should be addressed to the 


Secretary, Ministry of Agriculture and Fisheries, 
10. Whitehall Place, London, S.W.1. 
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GET A BETTER CROP 


and save haif the cost of harvest by sowing 


Squarehead Success Stiff-Strawed Wheat 


If you are still buying the same old stocks of Seed Wheats you always have, and so are 


getting 
10 to 15 bushels less than the best possible return for every acre grown, if you are dissatisfied with 


crops that often lodge and rust, and that give 15 light grains to the ear instead of 40 heavy ones, our! 
SQUAREHEAD SUCCESS STIFF-STRAWED WHEAT is the most profitable sort for you to 


grow on any class of land. Ask for Free Samples and Specially Low Quotations of our “Better Crops” 
strains of 


SQUAREHEAD SUCCESS, YEOMAN AND OTHER IMPROVED 
SEED WHEATS. 
GIANT ESSEX SEED RYE. 


; 
SELECTED BLACK AND GREY WINTER OATS. 


SELECTED WINTER BARLEY, WINTER VETCHES, etc., etc. 


Ask for a Free Copy of our CATCH-CROP AND SEED CORN CATALOGUE also. No 
obligation of any sort. Postcard will do, but address us personally : . 


LOOGOOD & SONS, LT D., 


Seedsmen to H.M. the King, and Growers of “Better Crops” Seeds only, 


SOUTHAMPTON. 


ll Fe Lis | |A. Stapleton & Sons, Ltd, 


—— Ke) “|| | MILK & CREAM conTRACTORS, 


“ i 


fit & BAY LISS 2° Seer 


Buyers of f 


‘ 

MILK and CREAM 

Supplies available from over k 
500 Farms. 


In no way connected with any other | 
firm distributing milk by road in the | 
London districts. 5 || 


| 
Apply to Chief Offices :— : 
BROOKLANDS DAIRIES,| 


Stoke Newington, N. 16. 
Telephone—DALSTON 164. 
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Any of the Articles in this Jowrnal may be reproduced in any registered 
newspaper or public periodical without special permission, provided that the source 


is acknowledged in each case. 


The Ministry does not accept responsibility for the views expressed and the 
statements made by contributors, nor for any statements made in the advertisement 


columns of this Journal. 
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RANSOMES’ | sritisu 


= WORLD FAMED AGRICULTURAL IMPLEMENTS. AND BEST : 

By re ss Winners of Thousands of Medals, Prizes, Etc. : 

PLOUGHS & CULTIVATORS 
FOR HORSE AND TRACTOR \ 


TO SUIT EVERY REQUIREMENT. 
GUARANTEED TO GIVE EVERY SATISFACTION. 


3 Furrow Self-lift Tractor Plough with adjustable drawbar “ Dauntless No. 2” Self-lift Tractor Cultivator 
(lever controlled), screw depth adjustment and rear with solid tines (spring mounted). Taper 
wheel lift. spring tines supplied if preferred. 


filustrated catalogue No. 208 on application to— 


RANSOMES, SIMS & JEFFERIES, LTD., 
ORWELL WORKS, IPSWICH. 


Agents in all parts of the United Kingdom. 


Four Oaks 
Dairyman- 
de-Luxe 
Pattern 


Linkewastieee wade “1 i 


. Disiniecting Machines 


are absolutely invaluable in all outbreaks of 


F oot-and-Mouth Disease 


Parasitic Mange, and for 


eae for emergencies. 
Catalogues free on application to the Sole Manufacturers :— ; 
THE FOUR OAKS SPRAYING MACHINE CO., Spraying Specialists, Four Oaks Works, 
Four Oaks, Sutton Coldfield, near Birmingham. Telegrams: “Sprayers, Four Oaks. 
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The FARMERS’ . WARDEN : 


FOR INSURANCE oF 


HORSES and CATTLE. 
STALLIONS, BROOD MARES, < 
FOALS. EL 
EMPLOYERS’ LIABILITY. 


FIRE, DRIVERS’ ACCIDENTS. 
MOTOR CARS, FARM TRACTORS, 
and GENERAL INDEMNITIES. 


For Best Rates and Terms apply— 


WARDEN 


INSURANCE COMPANY, LTD. 


ESTABLISHED 1875. 
Honoured with the Patronage of H.M. THE KING. 


Chief Office—21, IRONMONGER LANE, LONDON, E.C. 2. 
MANAGER AND SEcRETARY: R. R. WILSON. 


_ : . Fast SHE aE iF It is stronger, it is more 
ra BEST OBTAINABLE ta Yap 8 ai Wael ot WA durable, more dependable, 
THE BES f St ES We Be, and it is more economical— 

is certainly a bold statement, ee es a oxy 53 that is why it is acclaimed 

but it is borne out by thou: ee A yr to be THE BEST OBTAIN- 
sands of SATISFIED USERS : sso ABLE. Try it 

throughout the world. Rotors % Ah 


Write for illustrated booklet L.B.P.M. giving full particulars—it is sent pest free. 
‘*THE PIG FENCING WITH THE BARB WIRE AT THE BOTTOM.”’ 


. 


BREEDERS’ ANNOUNCEMENTS. 


CATTLE 


AYRSHIRE CATTLE. 


THE CHAMPION BREED at the London Dairy Show, 1923, Ayrshires won ‘‘ Bledisloe” end ** Spencer” Cups for best 4 
Cows, competing against all breeds. Ayrshires also gained the highest average number of points, and greatest aver 


yield of milk per 1,000 Ibs, live weight for the last four years. Informatioa from Secretary, Ayrshire Cattle Herd Book Soe 
58, Alloway Street, Ayr. 
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SHORTHORNS. | 


WELBECK HERD OF PEDIGREE SHORTHORNS, the property of the Duke of PORTLAND, K.G. Young Bulls and He 

for sale, from the best strains —Apply, ALEX. GALBRAITH, Hunciecroft, Welbeck, Worksop, 
DAIRY SHORTHORNS. 
OHIVERS & SONS, LTD., HISTON, CAMBS.—Pedigree Dairy Shorthorns. Over 130 head, mainly fashionably bred B 


Families. Milk recorded daily and checked by Ministry of Agriculture recorder. Champion Cow, reserve champion Bull, 
Guinea Challenge Cup, R.A.S.E., Derby ; 2nd Milking Trials, London Dairy Show, 1921. Bulls and Bull Calves always for f 


LINCOLN RED SHORTHORNS. | 


THE STAPLEFORD PARK HERD. A few young Bulls from Royal Prize Winners always for sale from carefully te 
milking strains only. Apply C. 8, HARVEY, Wymondham, Oakham. 


ASP oe bl aed Syl 2. 


SUFFOLKS. 


SHERWOOD, S. R., PLAYFORD, IPSWICH, —Registered Flock 105. Holder of Bristol Champion Challenge Cup for Best F 
of the Breed, 1899 and 1919. Highest awards, Carcase Competition, Smithfield Club Show. Large winner at Royal 


County Shows, Also Breeder of Pedigree Dairy Shorthorns, A large part of the herd will be offered for sale by auc 
July 25th. 3 


Pig: 


LARGE WHITE. 


OHIVERS & SONS, LTD., Histon, OAMBS.—Over 1,000 pigs bred annually. Breeding Stock live out in Large Grass Orch; 
Stock Boars include Histon Wonder, 1st and Champion, Royal ard Highland Shows, 1922; Spalding Kingmaker, Ist R 
and Peterborough Shows, 1922, and sire of numerous winners, including Reserve Champion Sow, Royal Show, 1922; Daln 
Macbeth, Ist Highland and Edinburgh Shows, 1920, and own brother to 7 20-guinea Sow. Young Stock always for Sale, 


GREENALL, SIR GILBERT, BART., C.V.0., WALTON HALL, WARRINGTON. The Walton and Worsley Herd of Pedi 
Large White Pigs. Selections of all ages for sale at moderate prices. Free Area for movements. Apply to the Manager, 
Odice, Bridge House, Higher- Walton, Warrington. Station: Warrington. Trains met by appointment. 


THE WARREN HERD OF PEDIGREE LARGE WHITE PIGS, the property of H. T. Williams, Esq.— Young Stock of the 
strains for Sale, including a fine selection of in-pig Gilts——Apply to RAYMOND KEER, Warren Home Farm, Broughton, Oh¢ 


MIDDLE WHITE. 


CHIVERS & SONS, LTD.,, H1sTon, CAMBS.— Select Herd of Pedigree Middle Whites. Champion Cup for Best Middle White P: 
the Royal Show, 1919 and 1920 (won outright). Champion Boar, Ist and Reserve Champion Sow, Royal Show, Derby ; Ist 
2nd, Smithfield, 1921; 2 Firsts, Champion and Reserve Champion, Smithfield, 1922 ; 1st and Reserve Champion Boar and§ 


Royal Show, Cambridge; Ist and Champion Boar and Sow, Highland Show, Dumfries, 1922, and Inverness, 1923. Yo 
Stock always for Sale. 


} 
STAPLEFORD HERD OF MIDDLE WHITE PIGS. A few choice gilts and bears Sired by Royal Winners always for sa 
reasonable prices. C, S. HARVEY, Wymondham, Oakham, 0 


?, 
- 


LARGE BLACK, 


NEWHOUSE HERD of Pedigree Large Black Pigs. Boars and Gilts from best strains.—ROBERT FORTUNE, Newh 
Oranleigh, Surrey. ; 2 


POULTRY, > 


CHIVERS & SONS, LTD., HISTON, CAMBS.—High-class Utility White and Black Leghorns, White Wyandottes and Light Su 
Reared on free range. Winners at leading Laying Competitions. Eggs and Stock Birds for Sale. Illustrated List free, = 


MAJOR, ARTHUR J.—Breeder and Exhibitor thirty years. Champion Dark and Silver Grey Dorkings, “England's 


fowl.” Prizesat all Shows, and exported all over the world. Prices moderate. Eggs, 1s. 9d. each,— ARTHUR J. MAJO! Dit 
Langley, Bucks. ; 


DUCKS. 


KHAKI-CAMPBELL DUCKS. At Wye Agricultural College Laying Tests, leading pen of breed and winners two cu 
leading all breeds large flock 1924. At National Laying Test Ist Class Certificate 1928, 2nd position breed, smal 
preseit trials, Certificated breeding pens for sale.— LIEUT.-COLONEL PANTON Charter Ley, Basingstoke, 
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F. HEWTHORN & CO. Ltd. 


MANUFACTURERS OF 


HIGH CLASS VETERINARY MEDICINES, 
POWDERS, OINTMENTS, ETC, 
MILK SUBSTITUTE, 
THRIVING MIXTURES FOR ALL ANIMALS, 
COD LIVER OIL CONDIMENT, 
HARNESS COMPO AND BOOT POLISH, 
HARNESS OIL, 
METAL AND OTHER POLISHES, 
DISINFECTANTS, 
SHEEP DIP, CATTLE WASHES, 
ANTISEPTIC SOAPS, OILS AND GREASES. 


70, Finsbury Pavement, London, E.C. 2. 


Prices and full particulars on application. 


SANTONIN s.r. 14 


THE ONLY SAFE RADICAL GURE FOR INTESTINAL WORMS, 
Recognised by the Medical and Veterinary Professions for nearly a century, 


THE CHEAPEST WORM REMEDY IN PRACTICE;' 
ABSOLUTELY HARMLESS ; 100, EFFECTIVE; 


WORMS are a fertile source of disease amongst domestic animals. Ascarides are 
frequently responsible for lung trouble in pigs and other animals, and are certainly endowed 
with a greater capacity for harm than has hitherto been supposed. 


PARASITHS which live a period of their existence in the intestines cause a loss of 
several millions per annum to the British farmer. 

Free your stock from intestinal parasites by SANTONIN and note the improvement in 
their general condition, unthriftiness not traceable to specific infection is generally caused 
by these pests. 

Many of the alleged Santonin substitutes are highly toxic and injurious in practice. 


The specific action of Santonin on worms is unique, there is no Santonin 
substitute known to science. 


(1) REGULAR administration of Santonin is a sound practice for all breeders. 
(2) REFUSE preparations not guaranteed to contain Santonin. 
(3) Ask us for scientific literature and full particulars. 


THE EASTERN & RUSSIAN TRADING CO., Ltd., 3, Drapers Cardens, E.C.2 


Exclusive official distributors of Santonin for the Russian Government (U.S.S.R.) 


XIV ~ Sea 


H.M. STATIONERY OFFICE. 


Recent Official Publications Relating to Agriculture 


Price Price with 
‘Title of Publication. net. postage. 


MINISTRY OF AGRICULTURE AND FISHERIES :-— g.sdet i si di 


Agricultural Statistics, 1923. Vol. LVIII. 


‘Part 1.. Acreage under Crops and Number of Live- 
stock in England and Wales. With Sum- 
maries for Great Britain and Ireland ... 1 6 14% 


Part 2. Report on the Agricultural Production of 
England and Wales. With Summaries for 
Great Britain and Ireland i 1 20 1p 1 


Part 3. Report on the Prices and Supplies of Agri- 
cultural Produce and Requirements in Eng-. 


land and Wales, 1928-4. ... $.~ pase os ei} al Rye! 
Tithe, Copyhold, Inclosure, Commons and other Acts. 
Annual Report of Proceedings for 1923... wer ~ 2 2 04 


Eix-Service Men settled on the Land in England and 
Wales. Report on the present position and future 


prospects 0 6 O 64 
Register of Dairy Cattle, Vol. VII... AN ea 0 2 6 
DEPARTMENTAL COMMITTEE ON DISTRIBUTION AND PRICES OF 
AGRICULTURAL PRODUCE :— 
Combined Reports on Milk and Milk Products; Fruit and 
Vegetables; Meat, Poultry and Eggs; Cereals, Flour 
and Bread; and First Report, in one volume eae 4 0 
AGRICULTURAL TRIBUNAL OF INVESTIGATION :— : 
Interim Report. [Cmd. 1842] 7F one Pon kl) Oa) O 63 
Second Interim Report. [Gmd. 2002] ig bate 0983 0 83 
Final Report. [Cmd. 2145] ... ox “x eres ble 5 
FERTILISERS AND FEEDING Sturrs Act, 1906 :— 
Report of Departmental Committee. [Cmd. 2125] mee ee ie) 


ToBAcco GROWING IN GREAT BRITAIN :-— 
Report of the Committee to enquire into the Industry... 0 6 O 64 
BoarD oF AGRICULTURE FOR SCOTLAND :-— 


12th Report for the year ended December 81st, 1923. 
[Cmd. 2121] tf. A ate son te 


bo 
i=) 
bo 
e 
toe 


MEDICAL RESEARCH COUNCIL :— 
Special Report Series :— 
No. 388 (revised). Report on the Present State of 


Knowledge concerning Accessory Food Factors 
(Vitamins). 2nd Edition, revised and enlarged 4 6 4 9 


_ These publications cannot be obtained from the Offices of the Ministry, but may 
be purchased through any Bookseller or direct from H.M. Stationery Office, at any of 
the following addresses :—Imperial House, Kingsway, London, W.C.2; 28, Abingdon 
Street, London, S.W.1; York Street, Manchester ; 1, St. Andrew’s Crescent, 
Cardiff; or 120, George Street, Edinburgh. 
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GET A BETTER CROP 


and save half the cost of harvest by sowing 


Squarehead Success Stiff-Strawed Wheat 


If you are still buying the same old stocks of Seed Wheats you always have, and so are getting 
10 to 15 bushels less than the best possible return for every acre grown, if you are dissatisfied with 
crops that often lodge and rust, and that give 15 light grains to the ear instead of 40 heavy ones, our 
SQUAREHEAD SUCCESS STIFF-STRAWED WHEAT is the most profitable sort for you to 
srow on any class of land. Ask for Free Samples and Specially Low Quotations of our “ Better Crops ”’ 
strains of 


SQUAREHEAD SUCCESS, YEOMAN AND OTHER IMPROVED 
SEED WHEATS. 

GIANT ESSEX SEED RYE. 

SELECTED BLACK AND GREY WINTER OATS. 

SELECTED WINTER BARLEY, WINTER VETCHES, etc., etc. 


Ask for a Free Copy of our CATCH-CROP AND SEED CORN CATALOGUE also. No 
bligation of any sort. Postcard will do, but address us personally : 


TOOGOOD & SONS, LTD., 


Seedsmen to H.M. the King, and Growers of ‘‘ Better Crops’’ Seeds only, 


SOUTHAMPTON. 


MAY POLE 


FOR 


BUTTER *® TEA 
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HARRISON & CORONEL 


LIMITED 


Cigar Importers and 
Cigarette Manufacturers 


88, JERMYN STREET, LONDON, S.W.1 


We import all the best brands of Havana Cigars. 
PRICES ON APPLICATION 


H.C, CIGARETTES. 


Virginia, Superfine — - “ : Z = 5/- per 100 
»» No. | (hand made) : : - S/- 2. 
Turkish = - - - - - - - 10/- _,, 
Egyptian Blend - - - - - - 107-7 
Russian Blend - - “ - - - 1/0 
Special Inscription Cigarettes = 2 - 8/60 


All our Cigarettes are made 


from the Finest Tobaccos 


SAMPLES FORWARDED FREE ON REQUEST 


Telephone - - - Gerrard 5894 
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Oo Milk Producers. 


We are always Buyers of 


WELL-COOLED 
DAIRIES OF MILK. 


A Plentiful Supply of Churns. 
Regular HOS 


INITED DAIRIES (Wholesale) LTD. 
384, Palace Court, Bayswater, 


LONDON, W.2. 


Telephone—4921 Park. 
Telegrams— Dairydom,” Notting, London. 


rhe “SCOTT” SILO 


OF 
Reinforced Concrete 
{S$ UNEQUALLED FOR QUALITY AND PRICE. 


It is the best and 
cheapest Ensilage 
store-house that has 
yet been offered. 


ites ey Oo Te 
Silo requires no 
maintenance: is 
proof against wind, 
storm, and vermin. 


We are now Scot- 
tish Agents for the 
‘*Papec” Ensilage 
Cutter, and _ stock 
all Spares. This 
Cutter is a little 
wonder; costs less 
money to run than 
other cutters, goes 
through more work, 
a aes and does not choke. 


JAMES SCOTT & SON 
(ABERDEEN) LIMITED, 
483-485, Union St., Aberdeen. 


Potash in Autumn 


INTER Cereals, Beans, Young 

“seeds,” Pasture, and Meadow land 
will be improved greatly on light and poor 
heavy soils by autumn applications of 
Potash salts. To get the full benefit from 
the Potash applied be sure there is no 
deficiency of phosphates in the soil. 


When ordering remember that 1 cwt. of 
Sulphate or Muriate of Potash is equiv- 
alent to 13 cwt. Potash Manure Salt 
(30 %), or to 24 cwt. Potash Manure Salt 
(20 %), or to 4 cwt. of Kainit. Save 
handling costs by using Sulphate or 
Muriate of Potash, 


for free information on the For the names of the 
use of Potash Fertilisers apply | nearest agents apply to:— 
Zo -— ; 
G. A, COWIE, M.A, B.Sc,, F.1.C. | F. W. BERK & Co., Ltd. 
389, Victoria ‘Street, 1, Fenchurch Avenue, 
London, 8. W. 7. London, E.C.3. 


i nee ees 
SO 


| INCREASE YOUR CROPS 


by ridding your land of Insect Pests. 


KAMFORITE 


will do this and also enrich your soil. 


Economical in Use. Simple in Application. 


Farmers, Nurserymen and Horticulturists, who 
haye used it readily repeat their orders. 


WRITE AT ONCE for full particulars to :— 
HENSMAN BROS., 


Dept, J.M.A., Horncastle, Lines. 


’Grams; Hensman, Horncastle, ‘Phone; Horncastle No. 11. 
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STARVED CROPS 
MEAN 


STARVED PROFITS. 


LInZEeE THE LAND. 


Feed your land with Lime. Here are six good 


reasons for applying Lime to your soil :— 
(x) If the soilis acid. (2) If sulphate of ammonia or super- 
phosphate are used. (3) Ifthe soil is clay and requires to 
be made more open and friable. (4) If the tilth needs 
improving. (5) If there is “Finger and Toe Disease”’ in 
turnips, or “Clover Sickness” is met with. (6) If peat 
tends to form or the decomposition of organic matter in the 
soil is incomplete. 
Lime can be applied in various ways, viz :— 

} Burnt Lime: 1-2 tons per acre. 

| Ground Carbonate of Lime: 2-3 tons per 


: Satara 


re oR 
a «Monkey Winchis 


Do you know 


that men will often take days to 
dig out a tree which a Monkey 
Winch will pull over in half an 


acre. 

{ Lime may be obtained as quick lime, either lump, 
ground or slaked, or in the form of ground chalk, 
i.e., Carbonate of Lime. 

You cannot use too much Carbonate of Lime. It 
is easily assimilated in the soil and easy to handle. 
Make the test without delay. 

Orders executed promptly. 


DELIVERIES MADE BY TRACTOR OR MOTOR DIRECT TO FARMS 
WITHIN 20 MILES OF ined LOW PRICES GIVEN FOR 
ULAGE. 


hour > Think of the wasted 
time and effort! And if you 
use a Monkey Winch you get 
all the roots out clean. It is 
done solely by hand power, and 
your own men can do work 
which would surprise you—and 
them. Used on many leading 
estates, why not on yours > 

Write NOW for Catalogue to: 

TREWHELLA BROS., Pty.,; Ltd., 

18, Island Road, Handsworth, BIRMINGHAM. 


ET ALE.LE: & CO. LTD. 
LIME BURNERS. 
HEAD OFFICE: 


Victoria Wharf, Croydon. 
Phone: Croydon 1104. 
Telegrams: ‘Cement Croydon.”’ 


TRUE — ABSOLUTELY | 


Tenacity, and Resistance to 5 


LIME WorKS: 


Coulsdon (L.B.S.C. Ry. ) 
Phone: Purley 10. 


For Penetration, 
Climatic Conditions combined with Economy ‘ 
* 


and Simplicity in use—No Deterioration or 


Eyaporation—CHANNON'S GLUE is unique. 


Requires no Soaking or Boiling and saves 


75 per cent. of time in preparation. 


Test it at our Spm VB 


GLUE 


CHANNON’S ‘PATENT 


LIMITED, 
WEST. BYFLEET, SURREY. 


: 
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The NAPIER Company is the only i ae eniaael 


pritish firm concentrating on one 
igh grade Six-Cylinder model. 


N° cheaper type will> be 


manufactured. 


The Six-Cylinder Napier is 
designed and built for those 


who regard quality, efficiency 
and comfort before price; 


prestige and dignity before 


A AAA AALOL Ly 


| ostentation, and who appreciate 
The 450 h.p. and : ; : 
_ 1,000 b.p. Napier — the advantages of travelling in 
: sro engines—the | 

: best in the World | 


ere baileyi thes a motor carriage of distinction, 
: eee factory by | - di , d | 

i: the same _- skilled | ; 
Fone arene Aces individuality and exceptional 


i the same _ high | 

: grade materials as — perf ormance. 
i: the Six Cylinder | 

: Motor Carriage. 


FULL PARTICULARS ON APPLICATION 


Chassis Price: 
11' 5" Wheelbase - £1,500 
12' Wheelbase - £1,600 


NAP LICR. 


D. NAPIER & SON, Ltd., 


14, New Burlington piel WI. 
Wotkny ioc de NDO 
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Think what it means to feed 
your Cattle Winter and 
Summer on Silage. By 
using Silage in substitution 
for part of roots and 
concentrates, considerable 
economies can be effected. 
'} Nothing can compare with 
Silage, made in one of cur 
‘wiiH--#| Creosoted Wood Stave 
Will | S1LOS—the best for 

al l\8 making Silage. 
|The quality and sound 
I construction of our Silos 

are the best and _ cheapest 
, i iH obtainable. The advantages 
I \| in our make are: 
2 THE ONLY SILO that is 
uel acid-proof, 
GIN Staves Creosoted under 

AS steam pressure. Secure 

1 [Kass Anchorage Hinged Doors 
HEA Write for Illustrated 
in TK List and Prices. 


NERS English Bros.Ltd 


Please mention Journal when writing for List. 


RABBITS, RATS, &. 


EXTERMINATE by the 


“CLAYTON ”’ 
GASSING MACHINE 


Producing sulphurous gas of high strength. 

No danger to operator or domestic animals. 

Unlike Poisons, Virus and Trapping, it 

destroys not only the fully grown, but also 
the young in the nests. 


PRICE NOW REDUCED. 


GLAYTON FIRE EXTINGUISHING & CISINFECTING CO. LTD. 
22, Craven Street, Strand, London, W.C.2. 


A ents We OD. & CAMPBELL, 118, Queen St., Glasgow. 
et WoO DAY, Church House, Lord Street, ‘Liverpool. 


RS Se a 


I ES 


= NOBEL INDUSTRIES LTD. 


GROUND CLEARING 
with the aid of 


EXPLOSIVES 


Write for descriptive booklet No 4, 
post free on application to 


NOBEL HOUSE, LONDON, S.W.1 


IUVUOAORTNURROTESAAA UAT HTL AT 


The CAMBRIDGE Uascien Press 


The Agrarian Revolution in Rous 
mania. By IFOR L. EVANS 
With2maps. Demy 8vo. 12s 6d net. 


Plants Poisonous to Live Stock, 
By H.C. LONG, B.Sc. Frontispiece. 
Second Edition, revised. Royal Bvo, 
8s 6d net. 


“ The volume ... is an excellent example of the work 
which Cambridge. is doing for English agriculture, a 
The New Statesman. 


Fetter Lane, London, E.C.4. 


it 


Assure your Corn Crops and Save S’s_ 


SEEDOLIN 


(NON-POISONOUS) 
LIQUID DRESSING for WHEAT, SEED CORN, &c 


CHEAPER! BETTER! SAFER! 


Costs about 2d. per Bushel to Dress. 
PREVENTIVE AGAINST 


BIRDS, SMUT, FUNCUS, 
VERMIN AND GROUND ROT 


Consequently INCREASED GERMINATION 
and vigorous growth. 


Carriage paid upon Orders of 15/- and upwards. 


NEVER GLOGS THE DRILL 


Wheat, 
Numerous Maize, Barley, Oats Net 
Testimonials | Beans, Rye, &e : Pri 
: 3 Peas, &e. : ne 
&e. 


1 Can sufficient for | 16 bsh. | 14 bsh.| 12 bsh. 0 
” ” 9 32 ” 28 59 24 ” 0 8 0 
i) ” ” 64 ” 56 oP) 48 3” 0 15 ) 
Pip 7 APPLE re pees UDG; = 1176 


Full directions for use with each package, 
SEEDOLIN CO., Litd., 
Hope’s Wharf, Hammersmith, London, W.6_ 


fra 300 Se EN ay 
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; ome AGRICULTURAL INSPECTORS 
: : Ss are pbeined © oe the ‘Agricultural Department, Iraq 


"ae 


‘ SCainihaten : ahold: be Hennes otitis : of a British Tae fais | 
panne a Diploma in Agriculture or should possess similar qualifications. 
The Inspectors will be “responsible for work mainly in connection with 
cotton development in their districts. Opportunities exist for original 

_ research i in Agricultural Economics. One of the selected candidates may — 

_ be appointed Assistant Director of Agriculture at Headquarters, where 

- a considerable amount of material awaits publication. It is therefore 
desired that at least one of the candidates appointed should have had 
po te of editorial work i in addition to other qualifications required. 


; - Appointment for one | year in first instance, with possibility of 

F engagement. on long term contract if suitable. A married officer will 

= a not be allowed to take his wife to Traq without first opteming the 
‘ eee of the High Commissioner for Iraq. 7 


-Emoluments: Rs. 900. per mensem (at Sieh rate of Lenranive 
Shout £720 a year), with increment if contract extended. Pending 
= © iseng of long term contract, free quarters and fans and. lights will be. 
& provided and ORF CEL OAC barees will be paid by the. Government 
a of Pe hoe 


% Hee: lirat alana’ passages will be ranted on 2 appointment and on : 
“termination of contract. 


Be. __ Officers in the Iraq Government Sarita are allowed one day’s ae. e 
. > exclusive of the time occupied by voyages to and from England, for — 
~ every six days of service in Iraq. Officers. on a five years’ contract with 

- the Iraq Government are usually granted leave once during or after 
that period. Officers on a ten ears. contract are necaly ened leave 
- twiee during or after that period. : 


_ The posts are non-pensionable, but aay ie term connnes officers 

a will contribute one month’s salary and Government two months’ salary, 
a each year towards Provident Fund. At the end of his service the officer — 

: "receives the accumulated sum, together with accrued interest. 


_ Furniture can be obtained BU 6 vdinen, pbs and cutlery should : 
be 0 brought from home. goer 


' _ Requests for the necessary forms of ePpnearon should be auddressed 
3 


ys 
i - 
a 
a 
ei ! 


in. aoe to the—- 
| Private © Secretary (Appointments), 


“S 


Bo oe _ Colonies Office, _ 


A meadidate maiden abtbad abpuld sabrnit’ a full ietaend of his = 
a career, a2 Ries te testimonials and Teferences. Res 


_THE JOURNAL OF THE MINISTRY OF AGR 


CN ae 
Xe 


: Before Gee coming Be sane James Shoo 
had established his modest shop in Geo 
the Fourth’ 3, Tottenham Court Road. 


—To- day the ‘House of. Shoolbred. still dan | 
a huge storehouse, wider-reaching and dee 
in resource for ten decades of soe 2¢ 

__ generations of service. , rf 


Here are examples x aoe te: ‘Shoolk 
Wine Department can offer” you. Choice 
vintages, brought to PADS and ‘maturity in’ 
our eee old. d. cellars.” hed ae 


- SHERRIES fe ‘SAUTERNES- 


BEN 7. ‘ALCAZAR, medium. ao 264 | RIVES DE: GENESTE. “Shool- 

rather full wine. Dozen Bottles /- “| breds Monopoly. A dry medium 

ae |. French White Wine, ‘exceptional 

-. PORTS oe FR - value, — pee Dozen Bottles : 

_ BIN 49." Light tasiay Wine. 48 / - | CHATEAU PONTACLOUPIAC, 

nos Dozen Bottles - Medium tich, : _ Dozen Gas 
‘MARQUEZ DO DOURO. ee Eahae % 
s HAVANA. CIGARS 


_ very excellent wine. - 62 /. a Ne 
~ Dozen Bottles oe: : ROTHSCHILDS. Per 1 “100 . 


oo er REL DE PORTUGAL. Soft — 


ata Sia 6/7 | 
_ and delicate, many Bren Boe 66 /- 3 _ SELECCION pee 
| a PITRAY ST. AS Bes OS ter BA. 

oe : SELECCION. DES CONNOIS- cs 
_ EMILION. __ ee: Bottles 418i ie _SEURS No. 2 ro ‘Per i004: 
CHAMPAGNES een RN ad oe ee ee 5 for S/7. 4 
MOET & CHANDON. - me 15 peti COBLIBES. Ree 100 
_ Imperial. — Dozen Bottles. 0/- ae Sf for tA eh 


 POMMERY & GRENO. : | TENOR. tee) | 
_ ature Dozen = ba 156/- wes ee s 
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133 
23 
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3 0112 043172698 
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